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INDOOR RADON AT VANDEVER AND DESIDERIO MINE SITES

There is some concern about indoor radon concentrations at the
Vandever and Desiderio uranium mine sites (the Bluewater Mine
Sites) near Prewitt, New Mexico. Strip mining operations occurred
at both of these locations in the past, indicating that relatively
rich uranium deposits lie fairly close to the surface and in close
proximity to the home sites.

Two questions need to be answered at these locations: (1) How
do indoor concentrations measured at these two sites compare with
concentrations measured elsewhere? ‘And, (2) Is it either likely or
possible that past mining operations have adversely affected the
radon concentrations indoors?

To answer the first question, it has been reported that a
concentration of 4.6 pCi/L has been measured at one of the homes at
the Desiderio Site, as well as concentrations between 1.5 and 3.3
pCi/L at other homes on site. These measurements were taken with
alpha track detectors left in place for two to three months. The
results reported at the mine sites are typical for this area (IHS
survey, January, 1990,) and in most areas of the country. In the
immediate Bluewater area, thirteen homes were measured in the IHS
survey, ranging from <1.0 to 7.5 pCi/L, with the average being 2.5
pCi/L. As another point of comparison, a survey in North Dakota
showed average radon concentrations of -about 6 pCi/L. The
conclusion is that there seems to be nothing unusual about the

" results reported at the two mine sites.

Is it likely, or even possible, that past mining operations
have affected indoor concentrations at these sites? The source of
indoor radon is the soil in direct proximity to the home. The
distance that radon can travel before it decays is directly related
to the so0il porosity and inversely related to the moisture content.
The two mine sites contain a soil horizon composed of fine to
coarse grain sand and weathered limestone. The soil porosity is
high and the moisture content is low. Therefore, the soil
possesses very good soil gas diffusion characteristics. However,
since the mean diffusion path length for a radon atom is only a few
meters at most before it decays, and since no mining operations
have taken place within 50 meters of any on the homes, it is
unlikely that the mining operations have in any way affected the
soil gas radon concentrations near the homes.

Since these two sites are not "normal" sites as far as the
potential for outdoor concentrations of radon, the additional
question might be asked, "Could these homes be affected by airborne
radon from nearby exposed uranium seams or open mine shafts?". It
is difficult to answer "No" to such a speculative question, since
outdoor concentration measurements have never been made to my



knowledge. However, it is very unlikely that increases in outdoor
concentrations near the homes have occurred as a result of mining
operations. The distance of the homes from any potential airborne
sources plus the vast volume of mixing air between source and
receptor support this conclusion. Indirectly, it must be noted
that while radon soil gas measurements have been used as a
prospecting tool, radon air concentration measurements have never
‘been used to prospect for uranium. This indicates that increased
air concentrations are not associated with rich uranium soil
deposits, and thus one would not expect to see any increase in
airborne radon concentrations near the homes on these sites.

In conclusion, it does not appear that any increased indoor
radon concentrations should be expected or have been measured at
the homes on the Vandever and Desiderio sites. Additional long-
term measurements following EPA protocols may help clarify this
conclusion. It is recommended that any new home construction,
particularly on land included as part of this removal action,
include piping and sub-foundation gravel consistent with EPA
recommendations for new home construction, so that if elevated
concentrations are encountered (as have been in 8.3% of the homes
in the IHS study), mitigation procedures will be cheap and
effective.
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TABLE 1
GAMMA RADIATION SURVEY DATA
BROWN-VANDEVER MINE SITE, NAVAJO NATION

NOVEMBER 14-15, 1990
Operator - Collen Petullo Recorder - Robert Bornstein

Instrument ID# - Calibration date Calibration Source
1 Ludlum 19 452663 11-08-90 Ra-226
2 Bicron 825481 10-15-90 . Cs-137
3 Ludlum 12 140830 11-08-90" Pu-239,5r-90
Pancake
Date 11/14/90 SECTION 1
Inst.|Time Station Ground Waist Comments
1 0900 Backgroundl 11 uR/hr 11 uR/hr 2.5 mi from
3 0903 100 cpm 100 cpm site.
1 0908 |Background2| 11 uR/hr 11 uR/hr {1.0 mi from
3 0910 100 cpm 100 cpm site. ‘
1 0930 Brown Home| 13 uR/hr | 14 uR/hr stage area
1 1000 ~Station 1 35 uR/hr 36 uR/hr Center of
2 1001 25 urem/hr| 25 urem/hr dirt road
1 1003 | Station 2 | 130 uR/hr |135 uR/hr |near tree
2 1004 70 urem/hr| 60 urem/hr
1 1007 Station 3 90 uR/hr N/A contact
2 lo08 50 urem/hr| N/A on ground
1 1010 Station 4 115 uR/hr* |100 uR/hr #
2 1011 ‘ ' 75 urem/hr| 50 urem/hr
1 1015 Station 5 .| 130 uR/hr 145 uR/hr
2 1017 85 urem/hr| 60 urem/hr
1 1019 Station 6 [1200 uR/hr {800 uR/hr |In pit zone
2 1020 : 800 urem/hr}400 urem/hr
1 1028 | Station 7 | 40 uR/hr | 44 uR/hr |Away from
2 1033 20 urem/hr| 25 urem/hr|pit area
1 1040 | Station 8 | 150 uR/hr |140 uR/hr '
2 1044 90 urem/hr| 72 urem/hr




Table 1. (Continued)
g Inst. Time station Ground Waist Comments

1 [1055| station 9 190 uR/hr 170 uR/hr
2 1057 120 urem/hr 90 urem/hr
1 1105]| station 10| 1250 uR/hr 800 uR/hr open area
2 1108 ‘ 750 urem/hr 350 urem/hr
1 1113| station 11 400 uR/hr 200 uR/hr
2 1115 300 urem/hr 150 urem/hr
1 (1118 station 12| 600 uR/hr  |500 uR/hr
2 1120 500 urem/hr {300 urem/hr
1 |{1122| station 13| 500 uR/hr 500 uR/hr
2 1124 250 urem/hr {400 urem/hr
1 1127| station 14 600 uR/hr 700 uR/hr
2 1128 300 urem/hr |300 urem/hr
1l 1134} Sstation 15 230 uR/hr 280 uR/hr
2 1136 150 urem/hr |150 urem/hr

1 1140| station 16 700 uR/hr 600 uR/hr
2 1141 ‘ 300 urem/hr {250 urem/h;
1 |1150| Station 17 80 uR/hr 120 uR/hr
2 1151 40 urem/hr 35 urem/hr
1 1155| Station 18 90 uR/hr 65 uR/hr
2 1156 50 urem/hr {35 urem/hr
1 |1300| station 19 700 uR/hr 600 uR/hr
2 1303 BECTION 2 450 urem/hr |350 urem/hr
1 1306| Station 20 900 uR/hr - 800 uR/hr | on pad
2 1309 : 650 urem/hr |500 urem/hr ‘

1 |1314] station 21| 300 uR/hr  [230 uR/hr | attic
2 1315] - 250 urem/hr |[150 urem/hr
1 |1320| station 22 230 uR/hr 210 uR/hr edge of
2 1321 130 urem/hr |[100 urem/hr| pile
1 1330{ Station 23 120 uR/hr 50 uR/hr
P 1334 40 urem/hr 40 urem/hr




Table 1. (Continued)

Inst.| Time| Btation Ground Waist Comments
1 1346 | station 24 220 uR/hr 220 uR/hr
2 1348 120 urem/hr |110 urem/hr
1 1350 Station 25 500 uR/hr 400 uR/hr
2 1352 250 urem/hr |175 urem/hr
1 1358 Station 26 | 300 uR/hr 300 uR/hr
2 1400 170 urem/hr (170 urem/hr
1 1405 | station 27 250 uR/hr 200 uR/hr
2 1408 150 urem/hr |150 urem/hr
1 {1320 | station 28 10 urR/hr 10 urR/hr 11/15/90
2 1322 8ECTION 3 5 urem/hr 5 urem/hr
1 [1330 | Station 29 N/A 13 uR/hr at window
2 1330 10 urem/hr| of vent
1 1333 Station 30 80 uR/hr 80 uR/hr lots of
2 1334 50 urem/hr 50 urem/hr|{ stones
1 |1337 | station 32 75 uR/hr | on casing
3 1338 ‘ 300 uR/hr Lgm micro | in hole
1 1345 Station 32 350 - 90 uR/hr on brick wall
2 250 - 50 urem/hr on brick wall
1 1355 | Station 33 15 uR/hr 15 uR/hr
2 1400 "SBECTION 4 10 urem/hr 10 urem/hr
1 |1405 | station 34 125 uR/hr 90 uR/hr
2 1407 90 urem/hr 50 urem/hr
1 1410 Station 35 25 uR/hr 25 uR/hr
2 1411 10 urem/hr 10 urem/hr
1 |1415 | station 36 225 uR/hr* {110 uR/hr# on wall
2 1417 - 130 urem/hr 70 urem/hr face
1 1420 Station 37 600 uR/hr 600 uR/hr dug area
2 1423 300 urem/hr |300 urem/hr
1 1430 Station 38 240 uR/hr 200 uR/hr
2 1433 200 urem/hr |240 urem/hr




Table 1. (Continued)

Inst.| Time | Station Ground Waist Comments
1 1440 |station 39| 18 uR/hr 18 uR/hr

2 1443 10 urem/hr .10 urem/hr

1 1446 |Station 40| 700 uR/hr 600 uR/hr

2 1448 ' 600 urem/hr, 300 urem/hr

1 ‘1452 |station 41| 500 uR/hr#* 400 uR/hr#

-2 1453 350 urem/hr 250 urem/hr

* On contact with rock/tailing outcrop
# 3 feet from contact

DESIDERIO MINE SITE, NAVAJO NATION

‘ NOVEMBER 15,
Operator - Collen Petullo

1990

Recorder - Vicky Radvilla

Instrument ID# Calibration date <cCalibration Source
1 Ludlum 19S5 452663 11-08-90 . Ra-226
2 Bicron 825481 10-15-90 Cs=137
3 Ludlum 12 140830 11-08-90 Pu-239,Sr-90
Pancake’ ;
Date 11/15/90 SECTION 1
Inst. |Time station Ground Waist Comments .
1 0825 Backgroundl 11 uR/hr 11 uR/hr 2.5 mi from
3 100 cpm . 100 cpm site
1 0830 | Background2| 11 uR/hr 11 uR/hr 1.0 mi from.
3 : 100 cpm 100 cpm site
1 0855 | Station 1 12 uR/hr | 12 uR/hr |at pond site
2 0856 , 7 urem/hr| 6 urem/hr ' ¢
1 0857 | Station 2 18 uR/hr | 18 uR/hr [at fense
.2 0859 8 urem/hr| ' 8 urem/hr
1 0940 | Station 3 10 uR/hr | 10 uR/hr |at base:
2 0941 - 5 urem/hr| ' 5 urem/hr|station
1l 0955 | Sstation 4 20 uR/hr 24 uR/hr |large pit
2 0956 7 urem/hr 7 urem/hr




Table 1. (Continued)
1 1000 Statibn 5@ S0 uR/hr 75 uR/hr pile near
2 1001 50 urem/hr| 40 urem/hr|st. 4
1 1045 Station 66 135 uR/hr 120 uR/hr
2 1046 75 urem/hr| 60 urem/hr
1 1055 | Station 7@ 85 uR/hr 75 uR/hr
2 1056 50 urem/hr| 40 urem/hr
1 1058 | Station 8 170 uR/hr {120 uR/hr
2 1100 : 90 urem/hr{ 60 urem/hr
1 1105 Station 9 sediment
2 ‘ only
~Inst.|Time Station Ground waist Comments
1 1107 |station 10 sediment -
2 only
1 1153 |Station 11 55 uR/hr 55 uR/hr
2 1154 30 urem/hr| 30 urem/hr
1 1214 [Station 12 900 uR/hr 400 uR/hr near attic
2 1215 400 urem/hr|{250 urem/hr

e radon

flux canister area




TABLE 2 :
EPA ERS PRELIMINARY ASSESSMENT TLABORATORY
NAVAJO-BROWN-VANDEVER

NOVEMBER 15-16,1990

RESULTS

SAMPLE IOCATION ID# RADIONUCLIDE RESULTS UNITS
(WATER SAMPLES) W1 Ra(226) 00.8 + 0.1 pcCi/1
Brown Vandever Ra (228) 2.0 £+ 5.0
Livestock Well U(233-4) 2.0 + 0.4

B-V) U(235) 0.3 + 0.1
U(238) "0.4 + 0.2
B-V Livestock W2 Ra (226) 00.2 + 0.1 pCi/l
Well Ra (228) 0.0 + 5.0
U(233-4) 0.5 + 0.2
U(235) 00.0 + 0.1
U(238) 00.0 + 0.1
B-V Tap Water W3 Ra (226) 00.2 + 0.1 pCi/l
Ra (228) 0.0 + 5.0
U(233-4) 2.1 + 0.5
U (235) 1.0 + 0.3
U (238) 0.8 + 0.3
Water Line W4 Ra(226) .1+ 0.1 pcCi/l
B-V Ra (228) 0+ 5
© U(233-4) 1.4 + 0.4
U(235) 0.5 + 0.2
U(238) 0.5+ 0.2
Desiderio Stock W5 Ra (226) .3+ 0.1 pcCi/l
Pond Ra(228) 0O+ 5
U(233-4) 2.3 + 0.4
U(235) 0.1 + 0.2
U(238) 2.2 + 0.2
Desiderio Tap W6 Ra (226) .3+ 0.1 pci/l
Ra (228) 04+ 5. ° :
U (233-4) 1.2 +_ 0.4
L U(235) 0.0 + 0.2
0.2 + 0.2

.,

Presbhool

Vel

Ls,




Table 2. (Continued) SOIL SAMPLES : o
SAMPLE LOCATION ID# RADIONUCLIDE RESULTS UNITS

BACKGROUND ‘ Ra(226) 00.8 + 00.1 pCi/g
Road to B-V . A9 Ra(228) 0.0 + 01.0
U(233-4) 0.6 + 00.1
U(235) 00.0 + 0.1
U(238) 000.7 + 00.1
Station 20 - 1A Ra(226) 300.0 + 10.0 pCi/g
(Section 2) Ra (228) 1.0 + 01.0 dry
"B=V ‘ U(233-4) 240.0 + 20.0
U(235) 13.0 + 1.0
U(238) 250.0 + 20.0
Station 22 2A Ra (226) - 34.0 + 3.0 pCi/g
(Tailing Pile) Ra (228) 0.0 + 1.0 dry
Section 2 . U(233-4) 25.0 + 2.0
" B-V U(235) 1.0 £ 0.2
U(238) 25.0 + 2.0
Station 23 3A Ra (226) 24.0 + 2.0 pCi/g
(Drainage Area) o Ra(228) 0.0 + 1.0
Section 2 U(233-4) 21.0 *+ 2.0
B-V : U(235) .8 + 0.1
' U(238) 20.0 + 2.0
Station 25 4A Ra (226) 4.7 + 0.5 ©pCi/g
(Upper Drainage) Ra(228) 0.0 + 1.0
Section 2 U(233-4) 3.4.+ 0.4
B~V U(235) .1+ 0.1
U(238) 3.5 + 0.4
Station 6 5A Ra(226) 49.0 + 5.0 pCi/g
(Pebble Area) : Ra (228) .0+ 1.0
Section 1 U(233-4) 24.0 + 2.0
B-V U(235) 1.0 + 0.2
U(238) 25.0 + 2.0
Station 10 ‘ 6A Ra(226) . 130.0 + 10.0 pCi/g
(Strip Area) Ra (228) 0.0 £+ 1.0 :
Section 1 U(233-4) 100.0 + 20.0
B-V U(235) 4.7 + 0.5
: U(238) 100,0 + 10.0




Table 2. (Continued)

SAMPLING LOCATION ID# RADIONUCLIDE RESULTS UNITS

Station 11 7A Ra(226) 260.0 + 10.0 pCi/g
Section 1 ' Ra(228) 1.0+ 1.0
B-V ' ' U(233-4) 290.0 #+ 30.0
‘ U(235) 20,0 &+ 2.0
U(238) 310.0 + 30.0

Wash Area Near 8A Ra(226) 1.9 + 0.2 pCi/g
B-V Ra (228) 1.0 + 1.0
‘ U(233-4) 1.1 + 0.1
U(235) 00.0 + 0.1
U(238) 1.1 + 0.2

Background For 10A Ra(226) 1.3 + 0.1 ©pCi/g
Desiderio Ra(228) 0.0 + 1.0
Road to Desiderio U(233-4) 0.6 + 0.1
" U(235) 00.0 + 0.1
U(238) 0.8 + 0.2

Radon Flux Area 122 Ra(226) 34.0 + 3.0 pCi/g
Desiderio Ra(228) 0.0+ 1.0
U(233-4) 17.0 + 2.0
U(235) 00.7 + 0.1
U(238) 17.0 + 0.2

Radon Flux Area 13A Ra(226) 30.0 + 3.0 pCi/g
Desiderio Ra(228) 0.0 + 1.0
© U(233-4) 17.0 + 2.0
U(235) 00.0 + 0.1
U(238) 1.1 + 0.2

Station 11 14A Ra(226) 1.8 + 0.2 pCi/g
Desiderio Ra(228) 0.0 + 0.6
U(233-4) 0.6 + 0.1
U(235) 0.0 + 0.1
U(238) 0.7 + 0.1

Station 12 | 15A Ra (226 3.0+ 0.3 pCi/g
Desiderio Ra(228 0.0+ 1.0
U(233-4) 1.7 + 0.2
U(235) 0.1 + 0.1
U(238) 1.5 + 0.1




Table 2. (Continued)

SAMPLING LOCATION ID# RADIONUCLIDE RESULTS UNITS .
Station 30 18A Ra(226) 0.8_+ 0.1 pCi/g
Drainage Ra (228) 1.0 + 1.0 '
near Station 30 U(233-4) 0.7 + 0.1
B-V U(235) 0.1 + 0.1
Section 3 U(238) 0.8 + 0.1
Station 36 19A Ra(226) 20,0 + 2.0 pCi/g
On Tailing Outcrop Ra(228) 0.0 + 1.0
B-V Section 3 -~ U(233-4 28.0 + 3.0

U(235) 1.2 + 0.2
U(238) 28.0 £+ 3.0

Duplicate of 19A 20A Ra(226) 33.0 + 3.0 pCi/g

Ra(228) 0.0 + 1.0 '

U(233-4 29.0 + 3.0
U(235) 1.3 + 0.2
U(238) 28.0 + 3.0

Station 40 21A _Ra(226) 450.0 + 50.0 pCi/g
Section 4 Ra(228) 0.0 + 01.0
B-V U(233-4) 330.0 + 30.0
: : ' U(235) 29.0 + 3.0
U(238) 390.0 + 40.0

Laboratory -- TMA Eberline
7021 Pan American Freeway, N.E.
Albuquerque, NM



~ SAMPLING SECTION LOCATIONS, BROWN-VANDEVER MINE SITE
N SECTION 2

SECTION 3

]
Telephone Lins ’ =
ROAD
: Brown-Vandever Homes
SECTION1 | ]
| EPA Staging Area@ )

i ' SECTION 4

N

" 'ROAD

— = North g

NOT TOSCALE EPA SURVEY, NOVEMBER 1990

Figure 4. Section Location Map






SAMPLE LOCATIONS, BROWN-VANDEVER MINE SITE

Station 23 (120 uR/Mr)
° _Dralnage area

Low Area
Station 24 (220 uR/Hr) ‘. |
po W
Large Talling/Overburden pile o , - ":: . - ’ .
| oo M

£ K
(300 UR/HI) D:‘:’; t‘:
: Gully ' "‘.“ Gully ,"
 Staton20 o5 S
- Station 20 (650 "’ .‘ ”
.
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Road
' ~ USSP X7 L Pite: N
100 URHF  giatton 16 (700uRM)  Mine Opening L KX
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Concrete Pad '
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A(500 uR/Hr

9.7
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SECTION 2

Plan View .
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Fiqure 6. Section 2 B-V.



SAMPLING STATIONS, BROWN-VANDEVER MINE SITE “SECTION 3

HAYSTACK MOUNTAIN

North

VENTILATION SHAFT

\ Statio 20 (130 URMY)

AT O  Powerline
‘ [E50005,  tation 30 (80 UR/HN)
. 6,0.0.0.9. D
CONCRETE PAD Station 31 (200 uR/Hr)

: Alr Ducts

. Station 28 (40 UR/Hr)

OO

/ ' ROAD ~ ' o
| " Station 32 (350 UR/HN)
’ Limestone Brick Wall 2.

Not to S‘cale |

Figure 7. Section 3'B-V.



SAMPLING STATIONS, BROWN-VANDEVER MINE SITE  SECTION 4

' o Station 38 (240 uR/Hr)

Haystack Mountain
Station 39 (18 uR/Hr) ' |
° ' lConcrete Pad
- [+ ]
e _—
North . Station 40 (700 uR/Hr)
(600 uR/Hr)
(M, Station 41
Large Taifing Ridge
o Station.36 (225 UR/Hr on Contact)
‘Elovated Area |-

NSUHERHHHE] /Station 35 (25 UF/Hr)

A\ .
OO Top of Hil 25 uR/Hr ' -
G "“”Q Low Area, Lots of hot pebbles 33 Ur/Hr

IR
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SAMPLING STATIONS, DESIDERIO MINE SITE
Desiderio Homes , ‘ | | ,

, EPA Staging Area Large Pit
{ Station 4 (20 uR/Hr)
A ' o100 UR/Hr Station 3
Coral (=) §

North
Station 5 (90 UR/HN)
Service Road
Siatlon 8 (60 uR/Hr)
” Station 6 (135 URMr) /
230 uR/Hr FENCE

Station 7 (85 uR/Hn)

Hot Area! (800 uF!/Hr)

Staton 2 (18 uRM)|

-]
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\\‘\\\\\\’1\ Station 11 (55 UR/Hr) —
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Notto Scale EPA Assessment Novernber 1990

Figure 9. Desiderio Mine Site.



CALIBRATION DATA

INSTRUMENT s ec . fep - Stsfkes FZC

MODEL #
EPA #
SOURCE

R3S =1t/
7% 32

'<J"A/:37

PERFORMED BY: 4/., M.

QA BY: |
DATE

FO=r8y -~ 20




'CALIBRATION DATA

INSTRUMENT Ao o, Zer - ke, 7

MODEL # RS- ///
EPA # 179 2/

'SOURCE £s~/37

PERFORMED BY: __ 4/c. s,

QA BY: ¢?=:
DATE /O0~/S ~Fg




CALIBRATION DATA

INSTRUMENT 2, crou

MODEL # Lt Ren _mets
~ EPA # F25 ¢ 8§/
SOURCE Coe-/37

PERFORMED BY:___ £/, . 1.

QA BY:
DATE (P=/L" =P O




CALIBRATION DATA

INSTRUMENT 42:(@,&, e X
'MODEL #

EPA # 4&1 é_._é 3
SOURCE M ~ 226

PERFORMEDBY: ¢/ . . 4,

QA BY: //g, 4‘“

- DATE




CALIBRATION DATA

INSTRUMENT _ /. / /e 2K

MODEL # /7
EPA # 2L 2Py
SOURCE e -226

PERFORMED BY:  4/c. /Y

A Ay Ko

DATE (/- L -70




CALIBRATION DATA

INSTRUMENT _ /e V/ee m A

MODEL # /7
EPA # 252 442
SOURCE R -2-26

PERFORMED BY: Al M

QA BY: ' R pp— ﬂ;“

DATE //-—(-—70




CALIBRATION DATA

INSTRUMENT _/& 2/ ey ~zA

MODEL# . /7

EPA # 2r2 072
SOURCE - Lo —22¢
PERFORMED BY: A/ e

QA BY: 4(4,__. g‘ e

DATE /=L -




CALIBRATION DATA

INSTRUMENT _Z4 o f5ae  Zow  chiun br
MODEL # Ko -2 A4 '

EPA # (FO 792

SOURCE s =427

PERFORMED BY: /¢, /%

QA BY: ZZ% ﬁg —r

DATE //—F-20o




CALIBRATION DATA

INSTRUMENT _ £4e fito  Zos cHonwdr

MODEL # Lo-24
EPA # /2O 7274

SOURCE Cs=7272

PERFORMED BY: ALl M.

aae: g g

DATE (- £- 20




CALIBRATION DATA

INSTRUMENT __ 4., /fiac Tos  chiswd< o
MODEL # R~ 4
EPA # VAT IVE 4

SOURCE Ce~/37

PERFORMED BY: 4/ /M.

QA BY: . __/4#%__ '

DATE (=L - Fc




CALIBRATION DATA

INSTRUMENT _Z4— /ine Jou chinbe—

MODEL # fo-2A

EPA # /Eo P72

SOURCE Cr—/)27

PERFORMED BY: Adlew M
QA BY: ﬁ?’ A
DATE [ - P




o birama e

i

[

B :

CALIBRATION DATA'

INSTRUMENT JCL é[/‘t, e Scale,

MODEL # 2200 — Armes

EPA # /to P20

" SOURCE 4. -24( R<_2063 J2%

pe=237 ps- 77 -3:.‘7;&*-‘;;7'

PERFORMED BY: J%,r

QA BY: - /4;.?__, 4

DATE ¥ -~1~90




FETORY VI .

CALIBRATION DATA

KINSTRUMENT 2 _//h,ﬂ-f Cntone

MODEL # 2250
EPA # (20 819

SOURCE  __74-270 _ £pP%

PERFORMED BY: 415‘4,

DATE . /{— § ~Fo




CALIBRATION DATA

INSTRUMENT ___ £7° -2 =
~ MODEL # S
EPA # J25 ¢¢ 2 R A

' SOURCE peucake pocizg (D % (/05)
P - SR~% 2P 5 Sl
L AUk S 1897 263 fa-idg

" PERFORMED BY:_ Rprep (2.

QA BY: Aoz 2L .

DATE VIR

PO T O
oo
B .




- baang b

CALIBRATION DATA

\INSTRUMENT £4~ /,k; _ESP

MODEL # £8P -2 -
EPA # 825 459
- SOURCE HP-27 Er— /T

Al Seiw 14§/ Patdy 2.3
HLANO 206 6:~/‘D’7

- 'PERFOHMED BY: fogn

QaBY: /@z,.%%

DATE [0—/8 -4o




ORISR

CALIBRATION DATA

INSTRUMENT _ Z4 . fiue =~ ESF

MODEL # - £sP -2

EPA # F25 4¢3

SOURCE  _Hf-17ec  20¢ -3 =
o pamealse [of Pus239 [3% SR 291,

DATE //-8“?&

. Alek Leiw D637 ﬂg,»).??’ aZaS S
*PEHFORMED BY: /g;,/ - IR
QA BY: ,



- il

e “ .
At A e

" PERFORMED BY:, - fpc.— 4.

- CALIBRATION DATA

INSTRUMENT _ /o /ccm:  Byd e | o
MODEL # )2 ~ puwcake /0]

EPA# | ____]4ap §30

' SOURCE  _ f, -3¢ R 7%

R-70  Tb D

QA BY:
DATE - P egs




i h g h s

' PERFORMED BV,

 DATE

CALIBRATION DATA

‘,\lﬁszUMEm' /4 Y/ Lote

MODEL # - (2 =0 pureabio

' SOURCE Pu-279 202

QA BY:
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M N UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
40 prot€S ‘ REGION IX

75 Hawtharne Street

San Francisco, Ca. 94105
November 19, 1990 .

Collen Petullo, Health Physicist
Yasmine Khonary

Office of Air and Radiation

P.O. Box 98517

Las Vegas, NV 891093-8517

Dear Mrs. Petullo:

Thank you very much for your support, assistance and
.cooperation during our preliminary assessment on November 14-16
at the Brown-Vandever and Desiderio uranium sites. Without your
support and knowledge, the assessment would have not been as suc-
cessful. I truely appreciated your input and guidance throughout
this project. As you know, we were able to conduct an extensive
gamma survey at both sites and collect both water and sediment
samples. In addition, as an experiment, we were able to place
out over 40 radon flux canisters.

I expect to receive the laboratory data within four weeks.
As soon as I receive this information, I will forward you it to
you. Enclosed, I have made a copy of our gamma survey notes and
rough maps. I hope to make some computer generated maps of the
sites and I will forward you them as soon as possible. In addi-
tion, I am requesting aerial photos of both sites to assist us in
our investigations. At this time, I will be reviewing our gamma
survey data and I hope to gain your input as soon as as possible.

Based on the laboratory and survey results, the Emergency
Response Section will work closely with your office, the Navajo
Superfund Office, and EPA Region 9 Hazardous Waste Management
Division in interpreting the data and developing a response. Once
again, thank you for your assistance, support and help and I look
forward to working with you throughout this project. If you have
any questions or concerns, please call me at 415-744-2298.

Slncerely,

Robert Bornstein
On-Scene-Coordinator
Emergency Response Section

Printed on Recycled Paper



Lab Number

1A
2A
3A
4A
SA
6A
7A
8A

SA
10A
11A
12a
13a
14A
15A
16A
17a

18A
19A
20A

21A

TORY LE

BROWN-VANDEVER

DESIDERIO MINE

BROWN~VANDEVER

Station
Station
Station

Station

Station

. Station

Station

20

22
23

25
6

10
11

Sample Location

Wash near Brown House

Background (BV)
Background (BD)

Station
Station

4
7

Station 7 (dup)

Station
Station
Station
Station

Station
Station
station
Station

11
12
9

10

30
36
36
40

(dup)



GAMMA RADIATION SURVEY DATA

BROWN-VANDEVER MINE SITE, NAVAJO NATION

NOVEMBER 14-15, 1990
Recorder - Robert Bornstein

Operator - Collen Petullo

Instrument
1 Ludlum 19
2 Bicron
3 Ludlum 12
Pancake
e ———— e ———
| Inst.|Time
- tm—————-
I 1 I 0900
3 0903
tm—————— t—————
1 0908
3 0910
tmm———— i
| 1 | 0930
tmm———— tm——————
1 1000
2 1001
e ——— e —
1 1003
2 1004
to————— t—————
1 1007
2 1008
tmm———— o
1 1010
2 1011
s o ————
1 1015
2 1017
to————— tm—————-
1 1019
2 1020
t————— e ————
1 1028
2 1033
e trr—————
1 1040
2 1044

4
8
1

— b ———

ID# Calibration date calibratio
52663 11-08-90 Ra-226
25481 10-15-90 Cs-137
40830 11-08-90 Pu-239
Date 11/14/90 SECTION 1
___________ e ———————— o
Sstation | 6Ground | waist
___________ g e
Backgroundl 11 uR/hr 11 uR/hr
100 cpm 100 cpm
___________ o o o e e
Background2 11 uR/hr 11 uR/hr
100 cpm 100 cpm
___________ O S NS U Uy .
Brown Home| 13 uR/hr | 14 uR/hr
___________ tmrmrceccre— e e e ———-—
Station 1 35 uR/hr 36 uR/hr
25 urem/hr| 25 urem/hr
___________ O g S
Station 2 130 uR/hr 135 uR/hr
70 urem/hr| 60 urem/hr
___________ o c e — e —,————————
Station 3 90 uR/hr N/A
‘ 50 urem/hr| N/A
___________ O Sy MM S RS SO
Station 4 115 uR/hr* |[100 uR/hr #
75 urem/hr| 50 urem/hr
___________ e mm e e ———— o ———————————
Station 5 130 uR/hr 145 uR/hr
85 urem/hr| 60 urem/hr
___________ 5 Ly gV U RS
Station 6 |1200 uR/hr 800 uR/hr
SOIL SAMPLE| 800 urem/hr|{400 urem/hr
___________ B
Station 7 40 uR/hr 44 uR/hr
20 urem/hrj 25 urem/hr
___________ e e
Station 8 150 uR/hr 140 uR/hr
90 urem/hr| 72 urem/hr

n Source
,Sr-90
B e —— +
| Comments |
et +
2.5 mi from
site. l
it +
1.0 mi from
site. l
S +
|stage area |
et +
Center of
dirt road
e ——— +
near tree
e ———— +
contact
on ground
i —— +
T +
e ———————— +
In pit zone
(53)
it +
Awvay from
pit area
tommm—— +




tm————— e, et S fmmmm——————— e +

| Inst.|Time| Station Ground |Waist | Comments |
o ——— et o —————— et ettt det +
1 1055| Station 9 190 uR/hr 170 uR/hr
2 1057 120 urem/hr 90 urem/hr
ettt e et Pt B o o ————— +
1 1105{ Station 10| 1250 uR/hr 800 uR/hr open area
2 1108 {SOIL SAMPLE 750 urem/hr 350 urem/hr| (6A)
tm————— ettt L e e e e o ————— o —————— +
1 1113| Sstation 11 400 uR/hr 200 uR/hr
2 1115|{S0OIL SAMPLE 300 urem/hr 150 urem/hr| (7A)
tm—————  ataten e D B ettt et e ettt Tt +
1 1118 station 12 600 uR/hr 500 uR/hr
2 1120 500 urem/hr |300 urem/hr
m—— e et e s e L T P o tmm————————— +
1 1122| Station 13 500 uR/hr 500 uR/hr
2 1124 250 urem/hr (400 urem/hr
tm————— e S f o o ———— +
1 1127| sStation 14 600 uR/hr 700 uR/hr
2 1128 ’ 300 urem/hr }300 urem/hr
+=————- e St e o= e ———— +
1 1134} Station 15 230 uR/hr 280 uR/hr
2 1136 150 urem/hr (150 urem/hr
to————— s Sttt B e —————— e et +
1 1140| sStation 16 700 uR/hr 600 uR/hr
2 1141 300 urem/hr (250 urem/hr
m————— s et e e L T e ———— e ——————— +
1 1150} Station 17 80 uR/hr 120 uR/hr
2 1151 40 urem/hr 35 urem/hr
Fo———— it Sablat e e e T o +
1 1155] sStation 18 90 uR/hr 65 uR/hr
2 1156 50 urem/hr |35 urem/hr
to———— e Sttt T e o————————— +
1 1300| station 19 700 uR/hr 600 uR/hr
2 1303} SECTION 2 450 urem/hr |350 urem/hr
Bt e e el e it b Dty o ——— e it +
1 1306| Station 20 900 uR/hr 800 uR/hr on pad
2 1309 |SOIL SAMPLE 650 urenm/hr |500 urem/hr| (1Aa)
i s St e e — Fomm————e +
1 1314| Station 21 300 uR/hr 230 uR/hr | attic
2 1315 250 urem/hr }150 urem/hr
to————e o ————— et e e +
1 1320} Station 22 230 uR/hr 210 uR/hr edge of
2 1321|SOIL SAMPLE 130 urem/hr |100 urem/hr| pile (2A)
Fm————e e e e L el e e e e DL et L g +
1 1330| sStation 23 120 uR/hr 50 uR/hr
2 1334 SOIL SAMPLE 40 urem/hr 40 urem/hr| (33)




to——— et e ———————— e ———— e ——— +
|Inst.| Time| station | 6rouna | waist | Comments
+=——— t=——— e tmmm e e —— +
1 1346 Station 24 220 uR/hr 220 uR/hr
2 1348 120 urem/hr |110 urem/hr
e e 4 o ————— o +
1 1350 Station 25 500 uR/hr 400 uR/hr
2 1352 |SOIL SAMPLE 250 urem/hr {175 urem/hr (43)
e s aata e R e e e +
1 |1358 | station 26 300 uR/hr 300 uR/hr
2 1400 ’ 170 urem/hr {170 urem/hr
s Sttt L L o e o ————— +
1 1405 | station 27 250 uR/hr 200 uR/hr
2 1408 ' 150 urem/hr |150 urem/hr
e mmeat s e o ——— e ————— tomm et
1 1320 | Station 28 10 uR/hr 10 uR/hr 11/15/9
2 1322 SBECTION 3 5 urem/hr 5 urem/hr
i Attt St B e tmm—————— e +
1 1330 Station 29 N/A 13 uR/hr at window
2 1330 10 urem/hr| of vent
e e e e L e e e e ————— o —————— o —————— ———+
1 1333 Station 30 80 uR/hr 80 uR/hr lots of
2 1334 |SOIL SAMPLE 50 urem/hr 50 urem/hr{ stones(18A)
e s e E D DL e Pt Pt et tom— o +
1 1337 Station 31 75 uR/hr on casing
3 1338 300 uR/hr ILgm micro in hole
tm———— tm———— e e T e o ——————— e ——————— +
1 1345 Station 32 350 - 90 uR/hr on brick wall
2 250 - 50 urem/hr on brick wall
e s Rttt L e et e e T +
1 1355 Station 33 15 uR/hr 15 uR/hr
2 1400 S8ECTION 4 10 urem/hr 10 urem/hr
e R o e —— e +
1 1405 | station 34 125 uR/hr 90 uR/hr
2 1407 90 urem/hr 50 urem/hr
e et L D T tmm—— e S et DL T B L P e +
.1 1410 Station 35 25 uR/hr 25 uR/hr
2 1411 10 urem/hr 10 urem/hr
R e e e DS L D L e —————— tm————————— o ————————— +
1 1415 Station 36 225 uR/hr¥* 110 uR/hr# |on wall face
2 1417 |SOIL SAMPLE 130 urem/hr 70 urem/hr| (19A) (20A)
ke e e Rt B L tmm—e e e tm——————— o ———— +
1 1420 Station 37 600 uR/hr 600 uR/hr dug area
2 1423 o 300 urem/hr [300 urem/hr
to——— e e e T S L L Lt e ———— +
1 1430 Station 38 240 uR/hr 200 uR/hr
2 1433 200 urem/hr (240 urem/hr




e o ——— T frrm———————— e e +

|Inst.| Time | station | Ground | Waist | cComments |
4= N et et e — e +
1 1440 |Station 39| 18 uR/hr 18 uR/hr .
2 1443 10 urem/hr 10 urem/hr
to———— tom——— tommme e et et e et +
1 1446 |Station 40| 700 uR/hr 600 uR/hr
2 1448 |SOIL, SAMP | 600 urem/hr 300 urem/hr (21A)
to———— tomm———— tm————————— e et L o e +
1 1452 |station 41} 500 uR/hr* 400 uR/hr#
2 1453 350 urem/hr 250 urem/hr
to———— to————— B ettt e R e e e e +

* On contact with rock/tailing outcrop
# 3 feet from contact

Soil sample 8A was near Brown house drainage
Soil sample 9A was a background sample



GAMMA RADIATION SURVEY DATA
DESIDERIO MINE SITE, NAVAJO NATION

NOVEMBER 15, 1990
Operator - Collen Petullo Recorder - Vicky Radvilla

Instrument ID# Calibration date Calibration Source
1 Ludlum 19 452663 11-08-90 Ra-226
2 Bicron 825481 10-15-90 Cs-137
3 Ludlum 12 140830 11-08-90 Pu-239,Sr-90
Pancake ' :
Date 11/15/90 SECTION 1 ‘
+—————— tm————— i ——— i — o e +
| Inst.|Time | sStation | Ground | waist | Comments |
tom———— tm————— i tom—————————— tmmm e tommm e +
1 0825 Backgroundl 11 uR/hr 11 uR/hr 2.5 mi from
3 ' 100 cpm 100 cpm site
tm————— i R —— N i e — +
1 0830 Background?2 11 uR/hr 11 uR/hr 1.0 mi from
3 | 100 cpm 100 cpm site
R et B e tmm—m—————— tmmm e +
1 0855 Station 1 12 uR/hr 12 uR/hr at pond site
2 0856 7 urem/hr 6 urem/hr
e R S e — o o ———
1 0857 Station 2 18 uR/hr 18 uR/hr at fense
2 0859 8 urem/hr 8 urem/hr
R s et L G e —— trmm +
1 0940 Station 3 10 uR/hr 10 uR/hr at base
2 0941 5 urem/hr 5 urem/hr|station
tom———— ettt St e i o e
1 0955 Station 4 20 uR/hr 24 uR/hr |large pit
2 0956 |SOIL SAMPLE 7 urem/hr 7 urem/hr (113)
tmm———— ittt Rttt T L temm————————— tommm— e ——— tmm—————————
1 1000 Station 5@ 90 uR/hr 75 uR/hr pile near
2 1001 50 urem/hr| 40 urem/hr|{St. 4
tm———— i D e ———— e R —— +
1 1045 Station 6@ 135 uR/hr 120 uR/hr -
2 1046 75 urem/hr| 60 urem/hr
tmm———— et T e — e e —— +
1 1055 Station 78 85 urR/hr | 75 uR/hr . (124)
2 1056 {SOIL SAMPLE 50 urem/hr| 40 urem/hr (13A) Dup
------ e S R T
1 1058 | Station 8 170 uR/hr . |120 uR/hr
2 1100 |- 90 urem/hr| 60 urem/hr|
R e i —— b i i
1 1105 Station 9 sediment
2 SOIL SAMPLE only (16A)

fmm———— S frmmme e ———— e ———— B S tm——m———a— e +




Date 11/15/90 SECTION 1

o +——————- R o o e ———— +
| Inst.|Time | Btation | Ground | Wwaist | comments |
Fm————— S e e S R +
1 1107 Station 10 sediment
2 SO1lL SAMPLE only (17A)
o Fmmm——— e — tmm e Fmm————————— to—m—————— +
1 1153 Station 11 55 uR/hr 55 uR/hr
2 1154 SOIL SAMPLE 30 urem/hr 30 urem/hr (143)
Y Fmm————— e o Fmmm——— o +
1 1214 Station 12 900 uR/hr 400 uR/hr near attic
2 1215 SOIL SAMPLE| 400 urem/hrj 250 urem/hr (153)
fm————— fmm————— Fmm— e ———— Fmm e Fom—— e ——— +

@ radon flux canister area
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~- 1'7‘ B Saé@nc Anasts, Inc.

November 34, 1§9§J5

Ms. Mary Sue Philp
‘Ecology & Environment
16@ Spear §t,

San Francisco, CA 94105

Subject: Results of Radon Flux Testing
’ Navajo Uranium Mine Sites
New Mexico - o

Dear Ms. Philp};}f;fz,

Scientific Analysis, 1Inc, is pleased to provide you with the
results of 50 radon flux measurements performed on November 15-.
16, 199 on three Navajo uranium mine sites using the 4" charcoal
canister device (SAACC).  While the SAACC procedure is not an EPA
approved method, side by side measurements using the SAACC and
the EPA approved procedure (LAACC) demonstrate comparable results
when respective arithmetic means are computed and compared with
-each other. - .. : : ' '

The arithmetic mean radon flux levels were S5l.4, 67.0, and 47.7
pCi/m“-s, respectively for stations 5, 6, and 7. For comparison
purposes, the 40 CFR Part 61 standard for operat&ng uranium mill
tailings piles limits radon emissions to 20 pCi/m®-s..

Individual flux results are presented in the attached Tables Tx
where the prefix "NU5 refers to Navajo Uranium Station 5, 'NU6
refers to Navajo Uranium Station 6, and NU7 refers to Navajo
Uranium Station 7. Each table is divided into subparts (v) valid
test results, (d) duplicate test results to demonstrate counting
precision, and (b) "blank™ results to check internal quality
control, Based on counting results, measurements identified as
NU5-20464, NU6-28420, and NU7-20433 are most likely blanks (i.e.
unexposed SAACC). o

Table QA outlines the quality assurance results. Sampling
conditions such as ambient temperature and rainfall are unknown
to SAI but are assumed to be within the limits prescribed in the
SAACC procedure. In addition, a copy of the sample chain of
custody form is included for your files.

1f you have any questions regarding these results and this letter
report, please do not hesitate to call me, All data and reports

s v - B
r - v—

BO“I? E. SHIRLEY LANE, MONTGOMERY, AL 36117 O TEL: 205-271-0643 O FAX: 205-271-0818



Ms. Mary Sue Philp
November 30, 1990
Page 2

will be treated as confidential and will not be released without
your written approval. '

Sincerely,

SCIENTIFIC ANALYSIS, INC.
_ Thomas R. Horton ’
Radiation Consultant

TH/rlr

attach: Table (4)

6012 E. SHIRLEY LANE, MONTGOMERY, AL 36117 O TEL: 205-271-0643 D FAX: 205-271-0818



Table QA

"Quality Assurance Results

, - Counting Blank (Blind)
Mine Stations % Completeness \ % Precision Identification

Overall » 1e8 8.2 .

*All blanks (blinds) were presumably found and calculated to have an
equivalent flux of zero.

6012 E. SHIRLEY‘ LANE, MONTGOMERY, AL 36117 D TEL: 205-271-0643 O FAX: 205-271-0818
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: ‘A‘I‘l Scientiric ANALYSIS, INe. RASON LABOBAEBAY

SCMMARY OF RADON FLOI COMPUTATIONS
TABLE Tv. VALID YEST RESULTS POR TOP OF STACI

Scientific Analysis, Inc.; Montgomery, Alabama 36117 11721780
Detector —— On Stack —— —- Off Stack ~——— ~ Count Begun --- Counmter Rff. Gross Cnts Backgromd Fiumx
F5-20384 11/15/90  11:38 an  11/16/50 10:17 am  11/20/90 09:14 an 0.1659 56136 616 52.9
- FU5-20385 11/15/90 11:40 an  11/16/90 10:17 am  11/20/30 09:26 an 0.1659 65691 816 62.3
§U5-20385 11/15/90 11:32 am  11/16/90 10:21 am 11/20/90 09:46 an 0.1659 37384 616 . 3.9
W05-20387 11/15/90 11:30 an  11/16/90 10:18 am  11/20/90 09:58 an 0.1659 38584 616 3.1
§05-20388 11/15/80 11:34 am 11/16/90 10:;9 an  11/20/%0 10:09 an 0.1659 41148 616 38.7
§U5-20389 11/15/90 11:37T am 11/16/90 10:16 am 11/20/90 10:20 am 0.1659 | 50798 €16 {8.1
BUS-20390 11/15/90 11:42 am  11/16/90 10:15 am  11/20/90 10:31 an 0.1659 41825 616 9.8
F05-20291 11/15/30 11:44 am 11/16/90 10:16 am 11/20/90 10:42 @ 0.1659 sy €16 3.1
N05-20392 11/15/90 11:31 am  11/16/90 10:18 am  11/20/90 10:53 am 0.1659 12031 616 68.5
WU5-20303 11/15/90 11:30 am  11/16/90 10:21 am 11720790 11:04 an . 0.1659 13480 616 697
BU5-20394 11/15/90 11:27 am  11/16/90 10:20 am  11/20/90 '11:18 u 0.1659 67716 616 64.3
WU5-20395 11/15/%0 11:23 am  11/16/30 10:20 an  11/20/%0 ll:ai u 0.1659 41909 816 3.5
105-20396 11/15/90 11:45 an  11/16/90 10:21 am  11/20/90 11:50 an 0.1659 133063 616 129
WU5-20397 11/15/90 11:44 a»  11/16/90 10:22 am 11/20/80 12:01 pa 0.1659“ 124722 616 121
IUS-ZOMB 11/15/90 11:40>u 11/716/80 10:21 an  11/20/90 12:13 pa 0.1659 26268 616 2.9
N05-20399 11/15/90 11:41 an  11/16/90 10:21 am  11/20/90 12:26 pm 0.1659 10721 616 8.3
- WO-20400 11/15/30  11:48 an  11/16/80 10:13 an  11/20/%0 12:¥ pa 0.1659 1932 616 a0
FUS-20401 11/15/30  11:45 an  11/16/80 10:17 am  11/20/80 12:58}1 - 0.1659 ;7380 816 %.3
NU5-20402 11/15/50 11:51 as 11/16/50 10:13 an  11/20/90 01:06 pa 0.1659 19879 - 616 19.1
NUS-20403 11/15/90 11:48 an  11/16/90 10:23 am ill20/90 01:18 pu " 0,165 B - 16 a1

lm:'in;tms are local stack times; Counting tlae is /Owinutes; Fluz is given in pl1/Sec-Sq ¥
© NOTE: Husber of Flux Beasurements = 20; Average fluz = 51.4

6012 E SHIRLEY LANE O POST OFFICE BOX 3112 0 MONTGOMERY, ALABAMA 36109 0 (205) 271-0843



./ 1— |
* »A‘ﬂl Scientirie Anacysis, Ive. RADON LABORATORY

SUNMARY OF RADOH FLOX COMPUTATIONS
TABLE 14. DUPLICATE TEST RESULYS POR 0P OF STACK

A Scientific Analysis, Inc.; Montgomery, Alabama 36117 1172190
Detector -—- On Stack —-— — Off Stack -—- - Count Begun --- Counter Rff. Groas Cots Backgromnd Flux
NU5-20390 11/15/90 11:42 aa 11/16/80 10:15 am 11721780 11:40 0.1647 e 570 39.9

FU5-20399 11/15/80 1l:4lam  11/16/80 10:21 am  11/21/90 11:5! an 0.1647 §8115 510 68.6

B0TE: All times mre local stack times; Counting time is JO minutes; llutls giver in pCi/Sec-S¢ ¥
JOTE: Bumber of Flux Neasurements = 2; Average flux = 54.3

6012 E SHIRLEY LANE © POST OFFICE BOX 3112 D MONTGOMERY, ALABAMA 36109 D (205) 2710643



: A‘l‘l Scientiric ANALysis, Inc. RASON LABORATORY

: SUMMARY OF RADOR FLUXI COMPUTATIORS
TABLE Tb. BLANI TEST RESOLTS FOR TOP OF STACK

Scientific Amalysis, Inc.; Montgomery, Alabana 36117 ' 11/21/80
Detector —-- On Stack ——- --- Off Stack —-- - Count Begun —- Couster Bff. Gross Cats Backgromd Flus
B05-20404 11/15/30 11:50 am 11716790 10:19 am 11720790 01:30 pa 0.1659 627 616 0.0

§OTE: A1l times are local stack times; Counting time is/0 minutes; Flux is given in pCi/Sec- Sq |
H0TE: Nuaber of Flux Measureaents =  1; Average flux = 0.0

6012 E SHIRLEY LANE D POST OFFICE BOX 3112 0 MONTGOMERY, ALABAMA 36109 O (205) 271-0643



A‘l‘l ScientiFic AnALysis, INe. RADON LABORATORY

STMMARY OF RADOH FLUX COMPUYATIONS
TABLE Tv. VALID TEST RBSOLTS POR TOP OF STACK

Scieatific Analysis, Inc.; Nontgomery, Alabama 36117 11721790
Detector -—— On Stack ——- -— Off Stack —- -~ Cmmt» Begun ~-- Comnter Pff. Gross Cats Backgromnd Plm
W06-20405 11/15/90  12:05 pa  11/16/30 10:23 am  11/20/90 01:4l pu 0.1659 18532 616 17.9
§UB-20406 11/15/30 12:03 pm  11/16/90 10:23 am  11/20/90 01:52 pe 0.1659 65963 616 €5.2
WUE-20407 11/15/90 12:00 p  11/16/90 10:23 am  11/20/90 02:03 pu 0.1659 86587 616 87.7
W06-20408 11/15/%0 12:01 pm  11/16/80 10:25 am  11/20/80 02:14 pe 0.1659 58818 616 58.1
NUE-20409 11/15/90 12:07 pm  11/16/90 10:27 am  11/20/30 02:25 pm 0.1659 45538 616 4.0
WU6-20410 11/15/90  12:06 pa  11/16/30 10:28 an  11/20/%0 09:03 am 0.1638 43613 618 418
W06-20411 11/15/90  12:02 pa  11/16/90 10:26 am  11/20/90 09:14 an 0.1638 84389 618 81.5
NU6-20412 11/15/90 12:04 pm  11/16/90 10:29 am  11/20/90 09:26 am 0.1638 62170 618 60.5
WUG-20413 11/15/80 11:59 am  11/16/90 10:30 am  11/20/30 09:46 am 0.1638 46518 618 44.6
§06-20414 11/15/90 12:07 pa  11/16/90 10:31 am  11/20/80 09:58 an - 0.1638 46848 618 5.2
WUG-20415 11/15/90 12:10 pm  11/16/90 10:28 am 11/20/90 10:08 am 0.1638 57169 618 55.6
WU6-20416 11/15/80 11:55 am  11/16/80 10:25 am 11/20/80 10:20 an 0.1638 57660 618 - 857
WU6-20417 11/15/30 11:58 an  11/16/30 10:25 am 11/20/30 10:31 am 0.1638 146693 618 M3
BUE-20418 11/15/90 11:57 am  11/16/30 10:25 am 11/20/90 10:42 a 0.1638 124072 618 121 |
§UE-20419 11/15/90 11:53 am  11/16/90 10:25 w 11/20/30 10:53 an 0.1638 84129 618 B1.8

BO0TE: 411 tines are locﬁl stack times; Counting time is 10 minutes; Flux iz given fn pCi/Sec-5q X
BOIE: Nuaber of Flux Measurements = 15; Average flux - 67.0

S

6012 E SHIRLEY LANE 0 POST OFFICE BOX a2 o MONTGOMERY, ALABAMA 36109 O (205) 271-0643



o yaa | |
: l‘l‘l ScientiFic ANALYSIS, INc. RADON LABORATORY

STMMARY OF RADOE FLOX COMPUTATIONS
TABLE Td. DOPLICATE TEST RESULYS FOR TOP OF STACK

Scientific Analyeis, Inc.; Hontgomery, dlabama 36117 11721780
Detector -— On Stack ——— — Off Stack ——— - Count Begun —  Counter Bff. Gross Cote Backgrownd Flux
§UE-20410 11/15/80 12:06 pa  11/16/90 10:28 am  11/21/90 11:40 ma 0.1642 359 634 4.9

W06-20420 11/15/80  11:50 am  11/16/80 10:25 am 11721730 11:51 am 0.1642 623 634 0.0

BOTE: A11 times are local stack times; Counting time 15 /O minutes; Flux 1s given in pCi/Sec-Sq ¥
§OTE: Number of Flux !gmrelenta = 3; bverage flux = 20.9

6012 E SHIRLEY LANE D POST OFFICE BOX 3112 O MONTGOMERY, ALABAMA 35109 O (205) 271-0643



- DU scivc Avnvsis e | RADON LABORATORY

SOMMARY OF RADON FLOX COMPUTATIONS
TABLE Tb. BLANI TEST RESULTS FOR TOP OF STACK
Scientific Amalysis, Imc.; HNontgomery, Alabama 36117 11727/%0
Detector -—- On Stack —— — Off Stack —— - Count Begun —  Counter Bff. Gross Cats Background Flu
- §U6-20420 11/15/90 11:50 am  11/16/90 10:25 am  11/20/90 11:04 am 0.1638 840 618 0.0

BOTE: All times are local stack times; Counting time 1s/D linntes; Flux 18 given in pCi/Sec-Sq M
S0TE: Number of Flux Measurements = 1; Average flx = 0.0

6012 E SHIRLEY LANE © POST OFFICE BOX 3112 © MONTGOMERY, ALABAMA 36108 © (205) 271-0643
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: A‘I‘l Scientiric ANaysis. INc. RADON LABOSAE D oy

STMNARY OF RADON FLOX COMPUTATIONS
TABLE Tv. VALID TEST RRSULTS POR T0P OF STACK

‘ Scientific Analysis, Inc.; Montgomery, Alabama 36117 11721190
Betector —- On Stack —— —- Off Stack —- — Count Begun —— Counter Bff. Grose Cntsz Background Pw
UT-20421 11/15/30 12:14 0 11/16/30 10:29 an  11/20/30 11:18 e 0.1638 40588 618 3.7
§UT-20422 11/715/90 12:16 pm  11/16/90 10:29 an  11/20/30 11:3]1 an 0.1638 67549 618 66.7
W07-20423 11/15/90 lZ:len 11/16/90 10:30 an il/20/90 11:50 0.1638 53832 616 53.2
BU-20424 11/15/30 12:22p  11/16/30 10:30 an  11/20/30 12:01 pm 0.1638 28083 618 28.6
W07-20425 11/15/90° 12:22 pm  11/16/30 10:30 an 11/20/30 12:13 pm 0.1638 118 618 36.7
WUT-20426 11/15/30 12:19 pa  11/16/30 10:30 an  11/20/90 12:26 pm 0.1638 37697 618 3n.3
WU7-20427 11/15/90 12:15pa  11/16/30 10:30 am  11/20/90 12:39 pa 0.1638 42691 618 2.2
BU7-20428 11/15/90 12:18 pa  11/16/90 10:33 an  11/20/90 12:56 pa 0.1638 95381 618 8.1
T-20029 11/15/30 12:20 pa  11/16/30 10:34 an  11/20/90 01:06 pa 0.1638 39554 618 3.2
WT-20430 11/15/30  12:12 m 11716/90 10:35 an  11/20/90 01:18 pa  '0.1638 457 618 41.0
NUT-20431 11/15/90 12:24 pa  11/16/90 10:34 am  11/20/90 01:30 pa 6.1638 46216 618 46.3

§U7-20432 11/15/90 12:26 pm  11/16/90 10:32 an 11720790 01:41 pm 0.1638 84987 618 85.9

BOTE: 411 times are local stack times; Connting tine {s/painutes; Flux i given in pCi/Sec-Sq M
BOTE: Busber of Hux leasnrglents = 12; Average flux = 41.7 '

6012 E SHIRLEY LANE © POST OFFICE BOX 3112 0 MONTGOMERY, ALABAMA 36109 O (205) 271-0643



bl B e i i L e T el

.. N ' -
A‘ﬂl Scientiric ANALysis, Ine. RADON LABOSATORY

SUMMARY OF RADON FLOXI COMPUTATIONS
TABLE 1d. DUPLICATE TEST RESULTS FOR TOP OF SYACK
Scientific Analysis, Imc.; Montgomery, Alabama 36117 11/21/%0
~ Detector --- On Stack --—--- - Off Stack ——-- - Count Begun --- Counmter Bff. Gross Cnts Background Fium
§07-20430 11/15/80 12:12 pa  11/16/30 10:35 an’ 11]21/90 12:02 pa 0.1642 35074 634 £0.9

WOTE: ALl times are local stack tines; Counting time is /Ouinutes; Flux is given in pCi/Sec-Sq ¥
B0TR: Humber of Flux Measuremenis = i; Average flux = 40.9

6012 E SHIRLEY LANE D POST OFFICE BOX 3112 © MONTGOMERY, ALABAMA 36109 D (205) 271-0643
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' A'ﬂ. Scienmiric ANatysis, Inc. RADON LABORATORY

SUMMARY OF RADON FLOX COMPOTATIONS
TABLE Tb. BLANK TES? RESULTS POR T0P OF STACI

Scientific Analysis, Inc.; Montgomery, Alabama 36117 11/21/90
Detector —- Op Stack ———- - Off Stack ——- -- Count Begun ——- Counter Iff. Gross Cots Background IFiux
§07-20433 11/15/30  12:15 pa  11/16/90 10:30 an 11/20/30 01:52pa = 0.1638 622 618 0.0

JOTE: All times are local 'stack tises; Counting time is/oninutes; Flux is given in pCi/Sec-Sq ¥
NOTE: Number of Flux Measurements = 1; Average flux = 0.0

6012 E SHIRLEY LANE O POST OFFICE BOX 3112 0 MONTGOMERY, ALABAMA 36109 D (205) 271-0643



SCIENTIFIC ANALYSIS, INC.

- -—2

CHAIN OF CUSTODY RECORD T

‘'Radon Flux Testing

| 30b_name: EQ{%;% £ %:Wf — ey [)(mn«g;ﬁm&_évﬂf; e

Samplers ‘(Name and Signature):

7

¥
Eewfr{y/%év‘a/’
Sample LocationS/Sample ID Numbers (Collector Numbers):

H20384 bip433

Sample Type: Exposed Charcoal in Plastic Container

| Y

Collection Date: f(/ﬁrﬁb ‘7L17 /l/[é/tfi)
{ 4 3 3

Total Number of Samples:

Relinquished By (Name and Signature): ﬂg;y_ ﬁz %f

Date/Time: ’¢‘:/4\D
Received By (Name and Signature): . }\ Aoy
. Date/Time: //‘/7"?() /4:0 ) Q4
A ] ¢ 4 \

Relingquished By (Name ahd Signature):

Date/Time:

Recei\fre'd"VBjr‘?;(Namé' and Signature):

Date/Time:




SCIENTIFIC ANALYSIS, INC.
CHAIN OF CUSTODY RECORD

Radon Flux Testing

Job Name: E £ Env 9i "‘"/M?cf d IXMA{Q,.\#M&Q f}rU‘

Samplers ’(Name and Signature): Lé_i_in.,_ég vi/é W
' 7

Ee»’cr‘/’s//%?s’%f
Sample Locations/Sample ID Numbers (Collector Numbers):

H20384 Hbtd33

- Sample Type: Exposed Charcoal in Plastic Container

Total Number of Samples: - . L

2
Collection Date: l(/[ﬂf/% - 7“0 /l‘//é/lfo

Relinguished By (Name and Signature): Mary ,g; %_f

A

Date/Time: o If//:‘"/gb
;Received By (Name’} and Signature): . - }\ ‘_01
. Qo s "#\7 el
Date/Time: /I'/?-?d /4.'0 ) Q4
, ( T 1

Relinguished By (Name and Signature) H

Date/Time:

C g ‘

Received By A hl‘“a,me"faet"xld ‘Signature):

13

Date/Time:
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-rage 1

Received: 12/06/90

TMA Inc. | REPCRT

IMA Eberline Corporation

9635 Jefferson Street NE

Albuguergue, NM 87109

SAMPLES 28
TMA Eberline Corporation

Work Order # AD-12-025
01/21/91 13:49: 23 '
PREPARED Thermo Analyticoal. inec. .

BY 160 Taylor Street
Monrowvia, CA 91816

ATTEN Ms. Csrule Harris
PHONE B18-357.-3247

This report is for the sole and exclusive ws€ of the client

REPORT
T0
ATTEN Rick Hoaker
~ CLIENT IMA _EBERLINE
COMPANY
FACILITY Albuguergue. NM

to whom it i1s addressed and represenss only those samples

WORK ID E & E

TAKEN

By TMA Staff

TRANS By UFPS

TYPE
F.O. #
INVOICE

Solid & Liquids

Verbal =~ Dennjis Wells

under separate cover

SAMPLE IDENTIFICATION .

herein described. Samples not destroyed in testing are rTe
tained a _maximum of 30 dayec urrless githerwise requested

TEST CODES and NAMES used on this workarder

21 aiA _QQQLQ Strgng Acid Dig. ~Tot. Met.
21 21A duplicate AS L Arsenic - lLiguids
@1 B1A Spike Ag B Arsenic ~ Solids
21 @1 ke D a AS SED As/fe Digestion _
22 @2A METALS METALS ANALYSIS
83 @348 A MPREPS Metals Prep. =— Solid
24 @3A I . MPREPW n__;_g_;_g Prep. — Liguid
29 @3A “EB LF _ Lead bu HGF : ”
Qs A6A SF_ Lead by HGF
Q7 B7A SE L Selenium ~ Liquids §
@28 @8A SE S Selenium - Selid , .
279 AZA SR L Strontium — Liguids g
19 14@A 8K & Strontium — Solids
11 114 IR L Zirconium — Liquids o
12 12A IR S Zirconium — Spolids T
13 134 ‘ X
14 14A

19 18A )
14 164 .
17 A 7ZA S
18 184

TMA/ARLI

160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 359-5036



Page 2 | A Inc. CREPRT . Work Order # AD-12-029
Received: 12/06/98 @1/21/91 13:49:23

SAMPLE IDENTIFICATION

19A

=B8A

214

W1

Wl Dulpicate

Wl Spike :

Wi Spike Duplicate » .
W2 :
W3

w4

WY

Wé

WZ

(o9
0

sl

nJ

hy nd

BRI

L]

e fn

BRI

TMA/ARIl 168N Tavlor Street / Monrovia. CA 91016 / (RT1R) 35h7-3247 / FAX (R1R) R”RQ-5036A



rage 3 o
Received: 12/06/70

TMA Inc. REPORT
‘Results by Sample

FRACTION Q1A  TEST CODE METALD

Work Oder # AQ=12-025

NAME METALS ANALYSIS

SAMPLE 1D B1A Aren_do
Date Prepared 12/20/90
R1/07/91

Date Analyzed

Analyst REM

'ELEMENT ,

. . Chromium -
Vanadium
Titanium
Magnesium
Manganese
Barium
Aluminum
Molybdenum
"ATSenic
‘Seleniuvm
Strontium

- Lead’

o s b

Date & Time Collected 11/14/90

Category
Areh |

Analytical Test Results — METALS

UNITS mp/Rg ' ) .
DETECTION

METHOD RESULT LIMIT
ICP ’ ND P

ICP 474, 3

ICP 26. 1.

ICP . 2770. a2

ICP 2464, 1

"I1CP 5 1

ICP 41Q7. 3

ICP ND 4

FURNACE 1. 6 a1
-‘FURNACE a9 a2
YFLAME 150. %
~FURNACE 17. 2 0.1

TMA/ARL] 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 [/ FAX (818) 359-5036



age & | TMA- Inc. o REPCRT Work Order # AQ-12-023
Recetved, 12704719 -~ Results by Sample o |

SAMPLE 1D 18h S FRACTION 184  TEST CODE METALS NAME METALS ANALYSIS

Date & Time Collected 11/19/9€ ~ Category _

Oate Fropared Latr s 23
Cate Aralured  @1707/9]

Aanslytical Test Resuvlts — METALS

(. Analyst  REM UNITS mg/Kg
: : DETECTION
ELEMENT METHOD RESULT LIMIT

Chromium Ice ND

Vanadium 1cp 7.99

Titanium ' ICP 28. 9

Magnesium ICP 1420.

Manganese ICP 127.

Harium : 1CcP 0. 8

Aluminum Icp 343@.

Molybdenum ICP ND
i Arsenic FURNACE 1.2
i Jelenium FURNACE <@. 2 @.
; Strontium - FLAME 23. 0 3 7
! L.ead FURNACE 3@ @.1 '
] | |
n{( B
i o
g .

il
. " TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 359-5036



Page &1 |
Recelved, 12/06/70)

SAMPLE 11 16A

™A Inc.

REFORT

Results by Sample

A BEFORIE VUl
1SR/

Date Prepared

Date Analyzed

. Analyst REM
ELEMENT

Chromium
Vanadium
Titanium
Magnesium
Manganese
Barium
Aluminum
Melybdenum
ATsenic
Selenium
Strantlom
l.ead

v

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 / FAX (818},359-5056

Date % Time Collected 11/13/90

Hork Order # AQ-12-025

FRACTION 16A  TEST CODE METALS NAME METALS ANALYSIS

Category

Analytical Test Results — METALS

UNITS

METHOD

ICP
ICP
Icp

- ICP
ICP
Icp
Icp
ICP
FURNACE
FURNACE
FLAME
FURNACE

. ND.

ma 7Kg

RESULT

6. 83,

. 49.5

- 1500.

&2, 3

3720.
ND

©ohep

DETECTION

e

115,




rage 22

Recelved: 14706/
CoAMPLE I XA

Date Prepared
Date Arnwlyzed

A Inc, " "REPCRT Work Order # AD-12-829
" Results by Sample « -

FRACTION 174 TEST CODE METALS NAVE METALS ANALYSIS

LSRR

By s07s9

Analyst REM

ELEMENT

Chy-omiumn
Vanadium
Titanium
Magnesium
Manganese

. Barium

Alueminum

Melybdeinom

AT EeTicC
Selenium
Strentiuvm
l.ead

Date % Time Collected 11/12/90 ‘ Category

Analytical Test Results — METALS

UNITS mg/Kg
DETECTION
METHOD RESULT
Icep ND
Icp id. 8
Icp 44. 3
ICP 1830.
ICP 143.
ICP 28. 9
ICP 3450.
ICP ND
FURNACE 1.2
FURNACE <@. =2
FLAME 227,
FURNACE 2.4

TMA/ARLI| 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 / FAX (818)“359-5036



vane d4

Hecpived: 12/W4H/50
afmeLE 10 198

T4 an.

Date Frepaered Lo/20090
Date Analyzed L 7771

. Analyst  REM

Date % Time Collected 11/19/90

) REPORT Work Order # AQ-12-025
Results by Sample , |

FRACTION 194  TEST CODE METALS NAME METALS ANALYSIS

Analytical Test Results — METALS

Category

ELEMENT

Chrumium
Yanodium
Titanium
Magnesium
Menganese
Bariuvm
Aluminum
Molybdernum
Arsenic
Seleniuimn
Strentium
Lead

UNITS mg /Kg
‘ DETECTION
METHOD RESULT
ICP ND
1CP 8%.9
ICP - 12,0
ICP 1310.
ICP 118,
cp o208,
ICP 2120,
ICP ND
FURNACE n7
FURNACE <@. 2
FL AME 995. @
FURNACE 1.9

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 359-5036



it o ima Inc. KEFURT worx~0rugr # Ad=12-023

Received: 17/164/50 " Results by Sample
SWNPLE 1D 20h  FRACTION 20A  TEST CODE METALS NAME METALS ANALYSIS
Date % Time Collected 11/13/90 Category

vate Prepared 12/720/370
frate Anslyzed HLBT7/7)

Analytical Test Results — METALS

Analuyst  REM UNITES - ma/Rg
. DETECTION
ELEMENT METHOD RESULT LIMIT
Chromiuig ICP ND
Vanadium ICP ?3. 3
Titanium IcP 19. 7
Magnesium : ICP 113@,
Mangoaneseg ICP 112,
Barium ICP 201,
Aluminium ’ ICP 1740,
Molybdenovm ICP ND
Arsenic FURNACE 2.8
Selenium FURNACE @ 3
Strontion . FLAME 183,
L ead ‘ FURNACE 2.7

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 359-5036



Bt i e S me & cam A o

Fane £
mecelved,

hate Mnalyied

)
i
'

TMA/ARLI

L2 /B679Y]

SAMPLE 10 234

THA Inc.

ate Frepared 1SR

B WS W

1

REPORT
Kesults by Sample

FRACTION 21A
Date % Time Collected 11/13/90

work-Urdqri# Al-12-023

TEST CODE METALS NAME METALS ANALYSIS

Analytical Test Results — METALS

Category

analyst REM UNITS mg /Kg
DETECTION
ELEMENT METHOD RESULT LIMIT
Chromium ICP ND
Vanadium ICP ’ 1410.
Titanium Ice - 22,
Magnesium ICcP 1730.
Manganese ICP 229.
Barium ICP 6£5. @
“Aluminum ICP 3320. -
Molybdenum ICP ND '
Arsenic FURNACE &0
Seleniuvm FURNACE 1.4
Ktrontiom FLAME 22. 6
Lead FURNACE 23.1
Taylor Srreet / Monrovia, CA 91016 / (818) 357-3247 |/ FAX (818) 359-5036

160



Cags A Inc. REPORT " MWork Order # AB-12-023
secpived: 12/0A/ - Results by Sample

SAMPLE [DWl FRACTION A TEST CODE METALS - NAME METALS ANALYSIS

Date & Time Collected 11/16/9@ Category

Date Prepared 12/20/90
ODate Aralyzed ©01/7°07/791

Analytical Test.Results - METALS

' Anelyct  REM UNITS ma/L
. ‘ ' DETECTION
ELEMENT METHGD RESULT
Chromium I1CP ND
Yanadium ICP ND L
Titanium ICP ND . )
Mugnecium ICP 11,7 B
Mznganece Icp . 183 e
Barium ICP ND
Aluminum IcP ND N
Molubdenum ICP . @32 o
Areenic FURNACE 2. D03
Selenium FURNACE <. A= K
Strontium : FLAME 11.2 W
Lead FURNACE 0. 022 WY D..0001 -

TMA/ARLI 160 Taylor Street /| Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 359-5036



BT . T Y A

IR [ I

Date Frrepoved

Date Analyscd  ®I/AY/91

: .

M4 Inc.

FRACTLON 228

R N P A

Analyszt REM
ELEMENT

Chromium
Vanadium
Titaniom
Magneoiuvm
Manganese
Boarium
Aluminoum
Molybdenum
Areenic
Selenium
Strontium
Lead

REPORT
Results by Sample

Work Order # AQ-12-020

TEST CODE METALS NAME METALS ANALYSIS

Categorq

Date % Time Collected 11/16/90

Analytical Test Results — METALS

UNITS mg /L.
METHOD RESULT
1cP ND
1CP ND
1cP ND
1cp 11.2
1cP 1
ICP ND
1cP 19
1CP .25
FURNACE ND
FURNACE ND
FLAME 11. @

FURNACE Q. B2

DETECTION
LIMIT,

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 / (818)

357-3247 |/ FAX (818) 359-65036



Fage 29

necelyed;

SAMPLE 10

ttate Preparcd
Date Analuyzed

rr—s

12/05/74

148

TMA/ARLI

REPORT
Results by Sample

FRACTION 22C  TEST CODE METALS NAME METALS ANALYSIS

A Inc. Work Order # AQ-12-029

Ve en
LAyl

Analyst  REM

ELEMENT

Chroumium
Yanadium
Titanium
Magnesium
Manpanese
Darium
Aluminum
Moalybdenum
ATscniic
Selenium
Strontium
L.ead

160 Tay/or Srreer

Date % Time Collected 11/16/98 Category

Analytical Test Results ~ METALS

UNITS mg /L
DETECTION

METHOD RESULT LIMIT
ICP @. 85

ICP @. 93

ICP @ 979

ICF 12. 3

ICP 1.@

ICP o. 76

ICcp Q. 2&

ICP 1.0

FURNACE NA

FURNACE NA

FL AME NA

FURNACE NA

/ Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 359-5036



gL TMA Inc. o REPORT Work Order # ABQ-12-029

rale .

Hecaived: 1706/ ~ Results by Sample

SAMPLE 1D W1 Soike Duplicafe FRACTION 220  TEST CODE METALS NAME METALS ANALYSIS
Date % Time Collected 11/16/90 Category

Date Prepared fRsRRsel
Date Analyred @A17QWYYL

Analytical Test Results — METALS

' ; Analyst REM UNITS mg/L
. DETECTI DN
ELEMENT METHOD RESULT

Chromium IcP .84 0. 02
Vanadium ) felg 2. 89 0..03
Titaniuwm 1cP 0. 99 2.0
Magnesium Ice 12. 27 N
Manganese ICP @. 99 @
Barium ICP 073 @
Aluminum Ice 1.3 Q.0
Molybdenum ICP 1.2 ‘@
Arsenic - FURNACE NA 3.
Selenium FURNACE NA 2.
Strontium ' FL AME NA a.
Leed FURNACE NA @.

I TMA/ARLI 160 Taylor Street |/ Monrovia, CA 91016 / (818) 357-3247 |/ FAX (818) 359-5036



il - "
ﬁqﬁ s 4

wprpived: 1d/05/99
SELE IDWE

1MA InL

Results by Sample ﬁ
FRACTION 234 TEST CODE METALS NAME METALS ANALYSIS

1E AR 9
@1 87 /91

Nate Prepared
Date Analyzed

.' fnalyst REM

ELEMENT

C'romium
Vanadium
Titonium
Magnesium
Manganese
Barium
Aluminumn
Malybdenum
ATsenic
Selenium
Strontium
lead

Date & Time CollectenAllllb/VW

REPORT Work Order # AQ-12-020

Cateqory

Analytical Test Results —~ METALS

UNITS

METHOD

1CP

ICceR

1CP

ICP

ICP

ICP

ICPF

ICcP
FURNACE
FURNACE
FLAME
FURNACE

@.013

mg /L

DETECTION

- RESBULT

ND

ND

ND

2. 08
ND

ND
.42
ND
ND

ND
ND

" IMA/ARLI 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 359-5036



Ha0e e 1A Inc. o REFORT Work Order # AQ-12-023
deceived: L7669 ~ Results by Sample ~ | |

FRACTION 24A  TEST CODE METALS NAME METALS ANALYSIS

SPLE DM

Date % Time Collected 11/16/70 Category

Gate FPrepared 1200790
fate Mnaslyred @G /Q7 /771

Analytical Test~Resu1ts - METALS

: Analyst  REM UNITS mg /L '
.' ' : DETECTION
: ELEMENT METHOD RESULT LIMIT, .
Chromium 1CP ND .
Vanadium ICP ND
Titanium ICP ND
Magnesium IcpP 1. 76 .
Meanganece ICP ND
Rarium : ICP Q. 23
Aluminum IcpP ND
Molybdenum Ice ND
ATsenic FURNACE ND
Selerium FURNACE ND
Strontium , FlL. AME 12
Lead FURNACE ND

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 359-5036



REPORT
Results by Sample

FRACTION 254  TEST CODE METALS NAME METALS ANALYSIS

Fap ol A Inc.
Aeceived: 1270674

GRMPLE LD WA

Work Order # AQ-12-023

Date- % Time Collected 11/16/98 Categnru

la/2a/2@
A1 A9 : |

Bate Prepared
Vate Analyzed

Analytical Test Results — METALS

; Analuyst REM UNITS mg /L
! . ‘ DETECTION
| , ELEMENTY METHOD RESULT LIMIT .
Chramium ICP ND
Yanadiuom 1CP ND
Titanium ICF ND
Magnes i IcP 'ND
Manganeze Icp ND
Bariun ICF 2. 03
Aluminum 1CcP ND
Molybdenum ICP ND
Arsenic FURNACE ND
Selenium FURNACE ND
Strontium FLAME 2. 95
i.ead FURNACE ND 2.-0001

e e st il s s § oo e s

o ol s B i

TMA/AI;I'.“I

160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 359-5036



N te Prevareid
Batre Aralyred

.

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 |/ FAX (818) 359-5036

Apceived: 1/06/9Y

oRPLE TR

1MA Inc.

Date % Time Collected 11/16/90

bt/ i s

DL/DTRL

~ REPORT Work Order # AQ-12-023
Results by Sample A : '

FRACTION 264 TEST CODE METALS NAME METALS ANALYSIS

Analytical Test Results — METALS

Aralyst  REM UNITS
ELEMENT METHOD
Chromium ICP
Yanadium 1CP
Titenium ICP
Magnecium ICP
Menganese ICF
Barium ICP
ATuminum ' Icp
Molybdenum | ICP
AT SETILC FURNACE
Jelenium ‘ FURNACE
Strontium : ' FLAME
Lead FURNACE

" ND

mg/L

DETECTION

RESULT

ND

ND

5. 47

Q. 03

.79

6. 51

ND

ND

ND
.26

0. 005

Category




AG e 33
eopived: 1706740

ste Prepared 12/78@/70

1M& Inc.

REPORT

Results by Sample
TEST CODE METALS NAME METALS ANALYSIS

FRACTION 278

Date-% Time Collected 11/16/79

Work Order # AQ-12-023

Category

ate Analyred 1 /07/791
fnalytical Test Results — METALS
Aanaluyst REM UNITS mg/L
: DETECTION
ELEMENT METHOD RESULT
Chromium ICP ND
Vanadium . ICGP ND
Titaniuvm ICP ND
Magnesium ICP "ND
Manganese ICcP ND
Barioem ICP @. 23
Aluminum ICP .03
Molybdenum ICP ND
Arcsenic FURNACE ND
Selenium FURNACE ND
Strontium FLAME A 12
Lead FURNACE @. oBs

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 359-5036



Fage db TMA Inc. | REFORT Work Urder # AQ-12-Udo

ecelved: 1d/05/7¢ -~ Results by Sample |
SAMPLE IDW. FRACTION 28A  TEST CODE METALS NAME METALS ANALYSIS
Date-% Time Collected 11/16/90 Category

Dete Prepared Vi el
Date Analuyzed S1/7QV/91

Analytical Test Results — METALS

’ Analyet  KEM UMITS mg/L
o : DETECTION
ELEMEMNT METHOD RESULT

Chromium ICP ND
YVeanaodium ICP » Q. 22
Titanium ’ ICP ND
Magneslum ICcP 1. 61
Manganese icR 8. B2
Barioum ICP ND
Aluminum ICP 1. @6
Molybdenum - ICP ND
ATsenic FURNACE ND
Selenium - FURNACE ND
Strontium : FLAME @212
l.ead "FURNACE @. A6

] TMA/ARLI 160 Taylor Street /| Monrovia, CA 91016 / (818) 357-3247 / FAX (818)7359-'5036



Y 114 Inc. | REPORT Work Order # AB-12-029
derelved: 1d/W5/H0 - NonReported Work

SRACTION AMD TEST CODES FOR WORK MOT REPORTED ELSEWHERE

1A

AGSA1C AS_SED MPREPS
ARSQIC  AG_SEDR MPREPS

DI =
AGBEIC A4S _SED  MPREPS
AASRIE  AS_REDR  MPRERS
APSETE 3 MPREPS

!

i

!

}

i

: MPREFS
1 MPREP G
t MPREPS
! MPREPS
I O@sSRIc MPREPG
Iaas@ln MPREPS
| 3@5@IT AS_SED  MPREPS
I 3@S@TC AR_SED MPREPS
I 3BSRIGC AS_SED MPREPS
PoansuIne MPREP S
17 s N MPREPS
PooomsaLn MPREPS
!

!

}

!

|

j

!

|

!

I

i

H

!

i

[

!

f

aBSaI
AT
3DSRIC
HAATAIC

AATAIC MPREPS
FAGEIC MPREFS
JBEAIG MPREFPS
3BSHAIC MPREPS
URGETL MPREF &
JAABAT MPREPS
EGH MPREPS
AE MPREPW
anLe AG_BEDR MPREPW

1<

3@ 6 AS SED MPREPW
SR AB_BED  MPREFW
T MPREPW
MPREPW
MPREPW
MPREPW
MPREPL
MPRE W :

a3
ARt
apLi
L
R B

AL

TMA/ARLI 160 Taylor Street /| Monrovia, CA 91016 / (818) 357-3247 | FAX (81&)35945036
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APPENDIX C

Laboratory Preliminary Results
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION IX

75 Hawthorne Street
San Francisco, Ca. 94105

January 29, 1991
. MEMORANDUM

SUBJECT: Bluewater Uranium Mine Prellmlnary Assessment Data
- ‘\,MQg{ € 2
FROM: . Donald C. White, Chlef
Field Operations Branch

TO: Bill Nelson, Reglonal Coordinator
ATSDR

Enclosed are the radionuclide and gamma survey data col-
lected by the Emergency Response Section (ERS) preliminary as-
sessment, conducted on November 15-16, 1990, at the Brown-
Vandever and Desiderio Uranium Mine Sites, located outside of
Prewitt, Navajo Nation, New Mexico. This assessment was per-
formed at the request of the Agency for Toxic Substances and Dis-
ease Registry (ATSDR) to identify if the Sites pose any immediate
adverse environmental and health hazards.

Site Background

The Navajo-Brown Vandever (N-BV) and Navajo-Desiderio (N-D)
mine sites are located within the Ambrosia Lake subdistrict of
the Grants Uranium Mining District. The N-BV mine site encom-
passes approximately 155 acres, and the N-D covers 130 acres.
The sites lie within a sparsely populated agricultural area.

Several families live on both mine sites. Approximately
thirty people live on the N-BV site, including children, and ap-
proximately forty people live on the N-D site. The land is
primarily utilized as gra21ng areas for the cattle, horses, sheep
and goats. .

Both mine sites consist of strip mine pits, tailing piles
and open vent and mine shafts. There are presently no barriers
prohibiting access to these mined areas. .

As you are aware, ATSDR issued a Health Advisory for the
sites on November 21, 1990. Since then, ERS has been consulting
with Greg Demspey and Colleen Petullo, Office of Air and Radia-
tion, Las Vegas and yourself.

Printed on Recycled Paper
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Data

Figure 1 shows the locations of the mine sites. Figure 2
shows the Brown-Vandever Mine Site and Figure 3 shows the
Desiderio Mine Site. Table 1 contains the gamma survey data.
Table 2 lists the radionuclide data obtained from the water and
soil samples. Figure 4 divides the Brown-Vandever Mine Site into
four sections which were surveyed and sampled. Figures 5-8 show
the sampling locations within each section of the Brown-Vandever
Mine Site. Figure 9 shows the sampling locations from the
Desiderio Mine Site. Appendix A contains the results of the
Radon Flux experiment conducted at the Desiderio Mine Site. Ap-
pendix B contains the heavy metal sample results. Appendix C
contains the laboratory data sheets.

ATSDR Assistance

We are requesting ATSDR assistance in interpreting the
radionuclide assessment data for the purpose of determining if an
imminent and substantial health risk exists at either of the
sites. For instance, the data reveals that nearly all of the
sampling points within the mined areas appear to exceed the
promulgated standard for Radium-226, which should not exceed 5
pCi/g above background within the first fifteen centimeters of
soil, as outlined in 40 CFR Section 192.12. We need help in
determining if the sites pose an acute (need to do a removal ac-
tion) or a chronic (remedial action more appropriate) health
risk. One criterion that could be used to determine if a removal
action is warranted is an increased carcinogenic health risk of 1
in 10,000 or more after a two year exposure. This criterion is
based on the following:

A) A risk of 1 in 10,000 is the high end of the
risk range established by EPA in the NCP which
requires a response action;

B) It is estimated that it would take over two years
for the EPA remedial program to be able to
address these sites since neither has yet to be
placed on the NPL.

It is important to select a number or criteria that can be
used on more than one site since there are many similar sites in
Arizona and New Mexico. Our decision is likely to set a prece-
dent for future potential removal actions at these type of
uranium mine tailing sites. In addition, you (ATSDR) must deter-
mine what steps need to be undertaken in response tc your Health
Advisory based on what EPA will do at these sites.

I look forward to your quick response to this issue. If you
have any questions concerning the data, please contact Robert
Bornstein, On-Scene-Coordinator, at 415-744-2298 (FTS 484-2298).
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

APR 29 199I

OFFICE OF
SOLID WASTE AND EMERGENCY RESPONSE

MEMQ UM

SUBJECT: Bluewater Uranium Mine
Preliminary Assessment Data

'FROM: Bruce Engelbert, Chief ~
" Response Operations Branch

TO: Donald C. White, Chief
' Field Operations Branch

The purpose of this memorandum is respond to your memorandum
dated January 29, 1991 and to inform you that the Office of
Radiation Programs (RAD) has performed a preliminary assessment
of the data provided by the Navajo Superfund Office and the
Agency for Toxic Substances and Disease Registry (ATSDR).

; There are several questions, as outlined in the attached
memorandum from RAD, that remain unanswered. The EPA Las Vegas
Laboratory has been tasked to develop a sampling and data
analysis workplan for the assessment of ‘radionuclides releases
into pathways that have not been evaluated. The assessment is
also outlined in the RAD memorandum.

Let me assure you that, Karen (Tomi) Tomimatsu of my staff
will be working you and the RAD representatives to resolve the
problems at this site.

‘Should you have any questions regarding this, please call
"Tomi" at FTS 475-9861.
- ;

Enclosure

cc:

Steve Luftig (0S-210)
Anthony Wolbarst (ANR-461)
Michael Bandrowski, Reg. 9
Bob Bornstein, Reg. 9
Gregg Dempsey, ORFP/LVF

" Colleen Petull, ORP/LVF

@ Printed on Recycled Paper
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’§ M e UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Y j WASHINGTON, D.C. 20460

b“l paore”

APR 29 199l
OQF FICE OF
SOLID WASTE AND EMERGENCY RESPONSE
MEMORANDUM

SUBJECT: Resource Allocations for the Zone II
: Technical Assistance Team (TAT) Contracts
- 68=WO0-0036 with Roy F. Weston and 68-W0-0037
with Ecology and Environment, Inc.

- FROM: David Lopez, Section Chief
Emergency Response Division
Western Operations Section (0S- 210)

Mark Mjoness, Section Chief
Emergency Response Division
. Eastern Operations Section (0S-210)

TO: Robin Richardson, Acting Chief
Resources Management Section (0S-240)

The purpose of this memorandum is to inform you that
specific EPA Regions will be reducing their 4th Quarter Advice of
Allowance (AOA) as follows:

Revised

REGION REDUCTION 4th Qtr. AOA

4 $175,000 $2,925,000

6 $372,000 1,488,000

8 $228,000 912,000

: 9 $150,000 1,130,000
- 10 $100,000 680,000

It is requested that the dollar reduction for each specific
Region be moved into the Emergency Response Division’s Contract
Support Area account and the account number be specified in order
for us to add these funds to the TAT contracts.

Should you have any questions regarding this request, please
contact Karen (Tomi) Tomimatsu at 475-9861.

(5)3) Printed on Recycled Paper
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PR m’. \ : « Public- Health Servize

‘/C DEPARTMENT OF HEALTH & HUMAN SERVICES Health Services Adiinistration =
K V .Navajo Area
Indian Health Service
pP. O. Box G

May 09, 1991 Window Rock, Arizona 86515

Rosita Loretta

Baca Chapter Coordinator
P.O. Box 127

Prewitt, New Mexico 87045

Dear Ms. loretto:

Per request, on February 25, 1991, radiochemistry water quality samples
were taken from the livestock windmill well number 16T521 next to the Head
Start School in Haystack

Analytical results of the samples are attached and are summarized below:

Analysis Results Max Allowable
Ra-226/228 0 pCi/L 5 pCi/L
G-Alpha | 15.5 pCi/L 15 pCi/L

The Radium results are well below EPA drinking water standards, however,
the Gamma-Alpha results are slightly above the standard. Additionally, the
water from this well is not treated in any way for bacteria or other
contaminants. While this water may be suitable for livestock, it is
unsuitable for humans. Therefore, it is recommended that chapter members
not use the water from this well for human consumption.

We have notified Water Resources in Croampomt‘and requested they re-paint
clearly the "LIVESTOCK USE ONLY" s:.gn on the water storage tank.

Please communicate the contents of this 1ette.rto a.ll chapter members. If
you have any questions regarding this matter, please cail Mr. Peter Fant
or Thomas Hill at 505/786-5291 extension 403. Your cocperation is

appreciated.
Respectfully,
Charles 0. Dowell
Director, OFEHE
xc: CHR/Baca
Crownpoint WRD

Fort Defiance WRD
Gallup District
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STATE OF NEWIML.\ICU . HEALIND AA'NV ARUINMILINL UREFARLMLN
SCYENTIFIC LABORATORY DIVISION g2/ 47 ADE 1] Ce
P.O. Box 4700 700 Camino de Salud, NE ¢ »
Albuquerque, NM  87196-4700 [505]-841-2500 ///.S/ 7 ﬂé) |
RADIOCHEMISTRY SECTION [505}-841-2574
Apr”' 15‘ 1991 Dl‘slribll[fml
ANALYTICAL REPORT o () User s
Request SLD A ] N RC-91-00 (M) Submitter 310
D No. 012140 ccession No. RC-91-0037 (%) SLD Files
To: Harry A. Doutt From: Radiochemistry Section
U.S.PHS; Navajo Area ITHS-OEH/ Scientific Laboratory Div.
Sanitation Facilities Construction 700 Camino de Salud, NE
P. O. Box 648 . Albuquerque, NM 87106
Ft. Defiance, AZ 86504
Re: A water sample submitted to this laboratory on February 2§, 1991
- DEMOGRAPHIC DATA
COLLECTION LOCATION
On 20-Fcb-91 By: Fan... Well 16T521
- 12:00 hrs. In/Near: McKinley County
ANALYTICAL RESULTS
: Analysis Value Sigma D. Lmt. Units g Analvst
G-Alpha w/ Am-241 ref. 40.00 3.00 0.70 pCi/L Maloy
G-Alpha w/ U.-nat ref. 47.00 4.00 1.10 pCi/L Maloy
G-Beta w/ Cs-137 ref. 13.60 2.30 1.30 pCi/L Maloy
G-Beta W/ Sr/Y90 ref. 13.20 2.20 1.30 pCi/L Maloy
U--Chem, Fluoro, uG/L 35.00 7.00 5.00 uG/L Bitner
assuming U-nat conversion i 24.50 4.90 3.50 pCisL {calculated )
Ra~226, SDWA Method. . -0.01 0.04 0.03 pCi/L Maloy

Notations & Comments: \
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error.

Small negative or positive values which are less than two(2) standard deviations should be interpreted as: including ‘zero'; as 'not detected’;
as 'less than the detection limit (<D. Lmt.)* when reported; or 'less than twice the standard deviation'.

o Reviewed By: /ﬁl‘;‘—x_ /% &1—5‘/(/

v | Loren A. Berge, Ph.IZZ  04/15/91
' Supervisor, Radiaochemistry Section’
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Q‘ME UNITED STATES ENVIRONMENTAL PFROTZCTION AGENCY
“‘1,) o o~ CFFICE OF RADIATION PRCGRAMS"‘..;‘S VEGAS FACILITY
¢ pROVE P.QO. 80X 985

LAS VEGAS, NEVADA 89 93817
{702/798.2476 - FTS S4%-2475}

AUG 51831

SUBJECT: Time-Use Data for the Navajo Brown-Vandever
and Desiderio Sites (BluewaE/;/NM)

- AT

FROM: Yasmine Khonsary' dﬁmﬁyj
Environmental Progtéction Specialist

TO: Gregqg Dempsey, Chief
Field Studies Branch

Throughout the months of April and May, I worked with Dr. Rajen
and Patrick Antonio of the Navajo Superfund Office, Window Rock, AZ,
to develop "Time Use Data" for the Navajo Indians residing on the
Brown~-vVandever and Desiderio sites. These calculations were shared
with the ORP Headquarters as well as Sharon Seidel, the Region 9
Toxicologist who developed a risk assessment for Robert Bornstein,
the On-Scene Coordinator (letter dated May 30, 1991).

This letter is to inform you that these calculations (attached)
were not used in the "Regquest for Concurrence on Proposed Nationally
Significant Action Memorandum" dated May 17 and the Amendment dated
June 7, 1991. Not using this data does not change the necessary
outcome, that of a removal action. I urge future caution in
reviewing any of the data/documents of this project as the
information may not concur with the +true and representative
scenarios developed with the on scene Navajo Representatives.

Attachment
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EXPOSURES DUE TO RADON IN HOMES CAN NOT BE CALCULATED

FURTHER STUDY IS REQUIRED TO GATHER RELEVANT DATA

THESE CALCULATIONS SUPERSEDE THOSE OF MARCH 5, 1991, DUE TO MORE
SPECIFIC DATA RECIEVED FROM THE NAVAJO NATION.

DIRECT EXTERNAL EXPOSURE ON THE NAVAJO BROWN VANDEVAR SITE
USING SITE SPECIFIC TIME USE DATA PROVIDED BY THE NAVAJO NATION.
{The figures are in mili rem per year)

TRADITIONAL CONTEMPORARY
FAMILY FAMILY
AOULT MALE s 168300
ADULT FEMALE 232.101 137.700
TEENAGER ** 264.308 216.878
CHILD ** 240,593 205.097
PRE SCHOOL CHILD 267.750 267.750

DIRECT EXTERNAL EXPOSURE ON THE NAVAJO DESIDERIO SITE
USING SITE SPECIFIC TIME USE DATA PROVIDED BY THE NAVAJO NATION.
(The figures are in mili rem per year)

TRADITIONAL CONTEMPORARY
FAMILY FAMILY
ADULT MALE 7065 56100
ADULT FEMALE 77.367 45.900
TEENAGER ** 88.103 72.293
CHILD ** 80.198 68.366
PRE SCHOOL CHILD 89.250 89.250

- AN AVERAGE EXPOSURE RATE OF 153
MICRO REM PER HOUR WAS CALCULATED
FOR THE BROWN VANDEVER SITE

- AN AVERAGE EXPOSURE RATE OF 51
MICRO REM PER HOUR WAS CALCULATED
FOR THE DESIDERIO SITE

ASSUMPTIONS

- 50 WEEKS PER YEAR SPENT ON SITE
2 WEEKS PER YEAR SPENT ON VACATION,
AWAY FROM THEIR HOME AND LAND

** In the event that a child and

a teen exist in the same family,

it is assumed that the herding chore
is split, therefore, doses for the
teen and the child would be halved.



RESULTS SENT BY THE NAVAJO NATION'S SITE SURVEYS

NUMBER OF HQOURS PER YEAR SPENT INSIDE THE HOME

TRADITIONAL CONTEMPORARY
FAMILY % FAMILY %
ADULT MALE Cssos e a0 ssx
ADULT FEMALE 6283 72% 5000 57%
TEENAGER 4746.5 547 4934.5 56%
CHILD : 4901.5 56% 5011.5 57%
PRE SCHOOL CHILD 6475 ©74% 5650 65%
NUMBER OF HOURS PER YEA‘R SPENT IN THE VISCINITY OF THE HOME
T ;;;n ITIONAL ““::UNTEMPORARY
FAMILY % FAMILY %
ADULT MALE Caes e 10 1m
ADULT FEMALE 1517 17% 900 10%
TEENAGER 1727.5 20% 1417.5 16%
CHILD 1572.5 18% 1340.5 15%
1750 20% 1750 20%

PRE SCHOOL CHILD

NO OF HRS/YR AWAY FROM HOME AND LAND (INCLUDING 2 WKS VACATION)

ASSUMPTIONS

- summer vacation lasts 12 weeks, (minus one week for

TRADITIONAL LONTEMPORARY
FAMILY % FAMILY %
AOULT WaLE - o6 m e s
© ADULT FEMALE 936 1% 28356 32%
TEENAGER 2262 26% 2384 27%
CHILD 2262 26% 2384 27%
PRE SCHOOL CHILD 511 6% 1336 i5%

vacation) = 11 weeks/yr
- school year lasts 40 weeks, (minus one week vacation)
= 39 weeks/yr



22-May-91

RESULTS SENT BY THE NAVAJO NATION'S SITE SURVEYS
NUMBER OF HOURS PER WEEK

NUMBER' QF HOURS PER WEEK SPENT INSIDE THE HOME

SCHOOL YEAR SUMMER VACATIONS
TRADITIONAL CONTEMPORARY TRADITIONAL CONTEMPORARY

AOULT MALE e % e %

ADULT FEMALE 125 100 128 100

TEENAGER 93.5 : 95.5 100 110

CHILD | 95.5 95.5 107 ‘ 17

PRE SCHOOL CHILD 129.5 13 129.5 113

NUMBER OF HOURS PER WEEK SPENT IN THE VISCINITY OF THE HCME

SCHOOL YEAR SUMMER VACATIONS

TRADITIONAL CONTEMPORARY TRADITIONAL CONTEMPORARY
out we ;; ------- ;; ....... ;; ------- ;é-
ADULT FEMALE 31 18 28 | . 18
TEENAGER 7 28.5 24.5 se 42
CHILD . ' 26.5 24.5 49 35
PRE SCHOOL CHILD . 35 : 35 35 o 35

NUMBER OF HOURS PER WEEK SPENT AWAY FROM THEIR HOME AND LAND

SCHOOL YEAR . ~ SUMMER VACATICNS
TRADITIONAL CONTEMPCRARY ~ TRADITIONAL CONTEMPORARY
ADULT HALE T s e s0
ADULT FEMALE 12 50 12 50
TEENAGER 46 48 ' 12 16
CHILD , L 46 48 12 16

PRE SCHOOL CHILD 3.5 20 3.5 20



22-May-91

RESULTS SENT BY THE NAVAJO NATION'S SITE SURVEYS
SUMMER VACATIONS

NUMBER OF HOURS PER DAY SPENT INSIDE THE HOME

SUMMER TRADITIONAL FAMILY CONTEMPORARY FAMILY
' WKDAY  WKEND WKDAY  WKEND
our e ;;’."-.-;;- ‘ ‘-’ﬁ-.;; ~~~~~~~ ;é-
ADULT FEMALE 20 14 12 20
TEENAGER 14.8 13 16.4 14
CHILD | 5.8 1 17.4 15
PRE SCHOOL CHILD 18.5 18.5 16.6 15

NUMBER OF HOURS PER DAY SPENT IN THE VISCINITY OF THE HOME

SUMMER TRADITIONAL FAMILY CONTEMPORARY FAMILY
WKDAY  WKEND _ WKDAY  WKEND
ADULT MALE T ; ‘‘‘‘‘‘‘ ; ........ ;‘-'— 9999 ;”
ADULT FEMALE 4 4 ] 4
TEENAGER 8 8 -6 6
CHILD 7 7 5 .5
PRE SCHOOL CHILD ] 5 5 5

NUMBER OF HOURS PER DAY SPENT AWAY FROM THEIR HOME. AND LAND

SUMMER TRAD[TIONAL FAMILY CONTEMPCRARY FAMILY
WKDAY WKEND WKDAY WKEND

ADULT MALE o ; ------- ;. T ;6 ------ ;~
ADULT FEMALE 0 (-] 10 0
TEENAGER 1.2 3 1.6 4
'CHILD 1.2 3 1.6 4
PRE SCHOOL CHILD 0.5 0.5 2.4 4
_ASSUMPTICNS

- Parents do not herd during the summer.

- During the summer, parents have the children do all the herding.
Child assumed to herd daily. Teen also assumed to herd daily.
In the event that child and teen exists in same family, they would
logically split the chore of herding. Must include in dose section:
since they split chore in 1/2, therefore doses would be halved.



22-May-91

RESULTS SENT BY THE NAVAJO NATION'S SITE SURVEYS
SCHOOL YEAR

NUMBER QF HOURS PER DAY SPENT INSIDE THE HOME

SCHOOL YEAR TRADITIONAL FAMILY CONTEMPORARY FAMILY
WKDAY  WKEND WKDAY  WKEND
ADULT MALE ‘--.-';;-‘-----;;- --“'f;; ------- ;;-
ADULT FEMALE 20 calculate 12 20
TEENAGER , 13.5 13 13.5 14
CHILD 13.5 1% 13.5 1%
PRE SCHOOL CHILD 18.5 18.5 16.6 15

NUMBER OF.HOURS PER DAY SPENT IN THE VISCINITY OF THE HOME

SCHOOL YEAR TRADITIONAL FAMILY CONTEMPORARY FAMILY
WKDAY WKEND WKDAY WKEND
oot e ; -------- ; ......... ; -------- ;‘
AﬁULT FEMALE . 4 4WD,7HERD 2 4
TEENAGER 2.5 8 2.5 6
CHILD 2.3 7 - 2.5 6
PRE SCHOOL CHILD 5 5 5 5

NUMBER OF HOURS PER DAY SPENT AWAY FROM THEIR HOME AND LAND

SCHOOL YEAR TRADITIONAL FAMILY ) CONTEMPORARY FAMILY
WKDAY  WKEND WKDAY  WKEND

ADULT MALE S é ------- ; ....... ;é-—' ...... ;‘
ADULT FEMALE - 0 ) 10 q
TEENAGER 8 3 8 4
CHILD o 8 3 8 4
PRE SCHOOL CHILD Q.5 0.5 2.h 4
ASSUMPTIONS

- Female herd sheep 1 day/wk

- Teen/child herd sheep 1 day/wk

- Assume that family does not contain a teen and a child.

~ NOTE: have combined sheep herder scenario into trad. scen. from Rajen.
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2 JAY - _A ,
< . UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Vi m‘gc“r ' REGION IX

’ ;‘WAN_,_

75 Hawthorne Street
San Francisco, Ca. 94105-3901

December 20, 1991

MEMORANDUM

SUBJECT: Bluewater Uranium Mine Site Soil Samples Data.

FROM:: - Steve M. Dean %vJ
| - - Environmental Scientist, (A-1-1)

TO: -  Robert Bornstein ‘
A : ‘Environmental Scientist '(H-8-3)
Llsted below are the total uranium and radium 226 results for the 10 cornp051te soil samples \

~ collected from the ‘Bluewater Uranium Mine Site. The values hsted are in plcoCurles per - . ’
- grani (pC1 /g) for dry welght of soil: ~ 4 ’

SAMPLE 1D ~ Total Uranium - 'Radiurm 226
 Bva 7 BT
BV24B - 3.6 | | 3.2
BV24C 32 | 29 |
BV24D (Background) 0.55/0.64* - 0.73/0. 90*
BVISA - S 15 | 0.94
- BV18B (Background) 097 - , 0.93
 DES1 o 29 18
DES2 : 35 . T 36
DES3 - 23 1T
DES4-(Background) 22 . - 24

i Analysed twice as a duplicate szimple

Since Sample BV24A was the highest in uranium and radium 226, 1 used its concentrations
to perform a soil exposure risk-assessment using Superfund's Risk Assessment Guidance,
Human Health Evaluation Manual Part B. This assessment took into account all four
possible pathways from soil exposure; 1ngest10n particulate inhalation, volatiles, and external
gamma. [ also used an exposure scenario of 8 hours per day, 50 weeks per year for one
year. Based on the above concentrations and this scenario, the total risk for uranium is 1.6

Printed on Recycled Paper



in 10 million and total risk for radium 226 is 1.4 in 10 million. Combined total risk from

both metals at this location, (BV24A), is 3.0 in 10 million.

I hope this information is useful to you, if you have any questions or need any further
assistance please contact me at X4-1049. Thank you.

Attachments

cc: Mike Bandrowski, (A-1-1)
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RADIONUCLIDE RISK ASSESSMENT
in CONTAMINATED SOIL

RADIONUCLIDE OF CONCERN? u234- SamdLe BY 29 A.

ENTER THE INGESTION SLOPE FACTOR? 1.4E-10

NOW ENTER THE INHALATION SLOPE FACTOR? 2.7E-8
ENTER THE EXTERNAL EXPOSURE SLOPE FACTOR? 5.7E-14
ENTER RADIONUCLIDE CONCENTRATION (in pCi/gram)? 3.385
NUMBER OF HOURS PER DAY OF EXPOSURE? 8

ENTER NUMBER OF WEEKS PER YEAR OF EXPOSURE? 50
ENTER NUMBER OF YEARS OF EXPOSURE? 1

INGESTION RISK = 4.730863E-12

VOLATILE RISK = 1.892345E-27

PARTICULATES RISK = 3.639125E-14

EXTERNAL EXPOSURE RISK = 1.804036E-08

TOTAL RISK = 1.804513E-08

PRESS S FOR RECALCULATING THE SAME RADIONUCLIDE?

1LIST 2RUN 3LOAD" 4SAVE" SCONT 6,"LPT1 7TRON B8TROFF 9KEY OSCREEN



| B “ . ‘

RADIONUCLIDE RISK ASSESSMENT
in CONTAMINATED SOIL

RADIONUCLIDE OF CONCERN? U235 SAmQLE BVL‘}A,

ENTER THE INGESTION SLOPE FACTOR? 1.3E-10

NOW ENTER THE INHALATION SLOPE FACTOR? 2.5E-8
ENTER THE EXTERNAL EXPOSURE SLOPE FACTOR? 9.6E-12
ENTER RADIONUCLIDE CONCENTRATION (in pCi/gram)? .1388
NUMBER OF HOURS PER DAY OF EXPOSURE? 8

ENTER NUMBER OF WEEKS PER YEAR OF EXPOSURE? 50
ENTER NUMBER OF YEARS OF EXPOSURE? 1

INGESTION RISK = 3.267138E-11

VOLATILE RISK = 1.306855E-26

PARTICULATES RISK = 2.513183E-13

EXTERNAL EXPOSURE RISK = 1.245869E-07

TOTAL RISK = 1.246198E-07

PRESS S FOR RECALCULATING THE SAME RADIONUCLIDE?

1LIST 2RUN 3LOAD" - 4SAVE" 5CONT 6,"LPT1 7TRON 8TROFF 9KEY OSCREEN



RADIONUCLIDE RISK ASSESSMENT
in CONTAMINATED SOIL

RADIONUCLIDE OF CONCERN? U238 SM.LE Bv 2'4 A-

ENTER THE INGESTION SLOPE FACTOR? 1.3E-10

NOW ENTER THE INHALATION SLOPE FACTOR? 2.4E-8
ENTER THE EXTERNAL EXPOSURE SLOPE FACTOR? 4.6E-14
ENTER RADIONUCLIDE CONCENTRATION (in pCi/gram)? 3.524
NUMBER OF HOURS PER DAY OF EXPOSURE? 8

ENTER NUMBER OF WEEKS PER YEAR OF EXPOSURE? 50
ENTER NUMBER OF YEARS OF EXPOSURE? 1

INGESTION RISK = 3.974666E-12

VOLATILE RISK = 1.589866E-27

PARTICULATES RISK = 3.057435E-14

EXTERNAL EXPOSURE RISK = 1.515672E-08

TOTAL RISK = 1.516073E-08

PRESS S FOR RECALCULATING THE SAME RADIONUCLIDE?

1LIST 2RUN '.3LOAD" 4SAVE" SCONT 6,"LPT1 7TRON 8TROFF 9KEY OSCREEN



RADIONUCLIDE RISK ASSESSMENT
in CONTAMINATED SOIL

RADIONUCLIDE OF CONCERN? RA226 S pLe BVL“'A-

ENTER THE INGESTION SLOPE FACTOR? 1.2e-10

NOW ENTER THE INHALATION SLOPE FACTOR? 3e-9

ENTER THE EXTERNAL EXPOSURE SLOPE FACTOR? 4.2e-13
ENTER RADIONUCLIDE CONCENTRATION (in pCi/gram)? 3.7
NUMBER OF HOURS PER DAY OF EXPOSURE? 8

ENTER NUMBER OF WEEKS PER YEAR OF EXPOSURE? 50
ENTER NUMBER OF YEARS OF EXPOSURE? 1

INGESTION RISK = 3.810288E-11

VOLATILE RISK = 1.524116E-26

PARTICULATES RISK = 2.930991E-13

EXTERNAL EXPOSURE RISK = 1.45299E-07

TOTAL RISK = 1.453374E-07

PRESS S FOR RECALCULATING THE SAME RADIONUCLIDE?

1LIST 2RUN 3LOAD" 4SAVE" G5CONT 6,"LPT1 7TRON 8TROFF 9KEY

. ) . o v e s e e ER T T O T T O T
o . .

OSCREEN



121813991 12:27

USEPR NAREL MONT. ALR. ‘ - T

4

Bavple 1D R9S 91,07507
Sarmple type ‘8§01L
Collegtion date, time 9/19/91 0300
Locatien NMIPREWITT
Other 10’s BV24A
. TYpe of analysis sERERERRax RAZ26 31T TTITT]
NUCLIDE ACTIVITY 2 SIG ERROR UNITS DATE
. RA=226 J,7700F+400 2,20 & PCI/GASH §/319/91% .
RA=226 3,5300E400 2,20 % PCI/GWET 9/19/91
. RA=226 3.7000E+00 2,20 % PCYI/GDRY  9/19/91.
Jiﬁl .- —— : TR UD oA e p——
C ,
Sample 1D R9S 91,075%08
3ample type « 80IL
C Collection date, time 9/19/9% 0:00
Location NMIPREWITT
other ID‘’s gva4p
{ Comments BLUEWATER U MINING SITES
¢ Type of analysis SRRk ERpkE RA226 xS ERks
NUCLIDE ACTIVITY 2 S§IG ERROR UNITS DATE
RA=226 3,2600E+0Q 2,36 § PCl/GASH 9/19/91
C RA=226 3,0700E+00 2,36 % PCI/GHET 9/19/91
RA®»226 3,2200E+00 2,36 & PCI/GDRY 9/19/9}
C
'
\ [ gl
u Sample 1D R95 91,07509
Sample type S01L
Coljection date, tine 9719791 0300
O Location NM}PREWITT
Other ID’s BV24C
» Comnents BLUEWATER U MINING SITES
- C S . we
Type of analysis BES¥XAREEE RAR26 SEXRARRS RS
(. NUCLIDE ACTIVITY 2 S8IG ERROR UNITS DATE
RA®226 2.,9500E400 2.:49 v PCI/GASH 9/19/%1
RA=226 2,0200E400 2,49 & PCI/GNET  9/19/9%91

RA=226 2,9100E+00 2,49 & PCI/GDRY 9/19/91




12127 _ USEPA NAREL MONT. ALA.

12/18-1991
. ' da 10 R9S 91.0{§10
C Sampie type §01L ¥
CollEction date, time 9/19/91 0100
Location NMIPREWITT
¢, Othetr 1D’s BV24D
’ Comments wA NI U
_tf s
TYpe of analysis sheRREsNss RAZ226 SRR ERERY
NUCLIDE ACTIVITY ¢ SIG ERROR UNITS DATE .
& RA=226 7.5000F=01 4,93 % PCI/GASH §/19/91
RA=226 7.2000E~01 4,93 % PCI/GWET 9/39/6% .
- RA=226 7.3000F=01 4,93 & PCI/GDRY 971979}
(
C
¢ Samp
ample ID RIS 91,0750
_ Sample type soxbg $07510%
( Coliection date, time 9/19/91 000
Location NMIPREWITT
Other JID°s BV24D
{ Comments _BLUEWATER MINING U SITES
C TYpe ot analysis CXEKEXRN¥EE RA226 TSI TITYS
NUCLIDF  ACTIVITY 2 SIG ERROR UNITS DATE
C RA=226  9,2000F=0) 4,57 & PCI/GASH 9/19/91
RA=226 B.B000FE=01 4,57 & PCI/GWET 9/1%/9}
RA=226 9.0000E=01 4,57 & PCI/GDRY 9/19/9}
= . )
—_— R T TT— ~
q Sample 1D R%S 91,07511
Sample type S0IL
, Collection date, time 9719791 0100
(. Locetion NM3PREWITT
Other ID’"s BViEA
. Comments BLUEWATER V MINING SITES
Type of analysis BYRRRERIEE RA226 SERSEREREY
NUCLIDE  ACTIVITY 2 §1G ERROR UNITS DATE
RA=226 9,5000E=01 4,60 % PCI/GASN 9/19/91 .
. RA=226  9,2000E=0} 4,60 & PCI/CWET 9719794
- ¢ RA=226 9,40008a0} 4,60 & PCI/GDRY  9/19/91%




12,18-1991 - 12:28 . USEPA NAREL MONT. ALA. . 228 3454 P.R4
. Sample ID R98 91,07812
. Sample type 80IL
Collection date, time 8/19/91 0;00
.~ Location -~ NMIPREWITT
.. Dther ID’s BVi6B
C Fammant s ATE Q- 8
., Type of analysis EYSEERENEE RA226 FEKEERREREY
NYCLIDE ACTIVITY 2 SIG ERROR UNITS DATE
RA=226 9.4000F=01 4,45 % PCY/GASH 9/19/91
RA=226 9.,0000K=0} 4,45 § PCI/GWET 9/319/9)
RA:226 9,3000F=01 4.45 8§ PCI/GDRY 9/19/91
Sawple ID RS 91,07813
Sarmple type s01t.
Collection date, time 9/19/91 N0Y
Location NMIPRELITLT
Other ID’s DES1
Comments BLUEWALER U MIMING SLTES
Report to -’ GERRY LUSTER
TYpe of aralysis sEebxkpbEx RAZZA FREEENERRN
MUCLILE ACTLV]TY 2 S$TG ERROR DuIrs DATE
RA=226 2,0000F¢00 3,21 § PCI/NRASH $/19/91
RA=226 1,7d00%+00 3,21 ¢ PCT/GwEN 971979}
RA=226 1, RIPOF4OY 3.2 ¥ PCI/GURY 9719791
Sample ID CRY9s 91,07514
Sample type SO
Collectjion date, tLime 97149791 Ng00
-
Location AMIPRE G TTT
Other TD’s DFSs?2
_Comments BLUFWATER U WMINING SITES
Type ot shalyrix sAxsxky¥rx RA22E AvER KRR REXK
NUCLIDE  ACTIVLITY 2 579G ®RROR MNITS DATE
RA=226 - 3,6u00uF+00 2,26 % PCI/GASH 9/19/91
RA=226 1. 58300F«00 2.26 ¢ PCI/GWRT  9/19/91
RA=226 3,F1008400 2,76 % PCI/GDRY 9/19/91

L P -



TOTAL FP.Ps

' 1271871391 12:29 40 USEFAR NAREL MONT. ALA. ' 228 3454 P.@S
G . Sample ID . R9S 91,07815 ' :
L C Sample type 80IL
Ch Collectioen date, time 9/18/91 000
N Location NMIPREWITT
G L. Dther 1D%s oE5)
Y Coveents BLUEWATER U MINTNG SITES -
¥ iy . e of analysis rsexgigexe RA226 KRR EAEY
C Ty veLIoE ACTIVITY 2 51 ERROR  UNITS  DATE
C RA=226 1,8000F+00 3,38 § PCI/GASH 9/19/91
' RA=226  1,1000€+00 3,8 A PCI/GHNET  9/19/91
: RA=226 1,7600E¢00 3,38 & PCI/GDRY  9/19/9%
1 &
S8arple 1D R98 91,07816
Y. ample type S01L |
e Collection date, time 9/18/91 0100
' Location N:u:a!:ulr'r
Other ID’s DES
¢ Cosmepnts BLUEWATER U MINING SITES.
e Type of analysis BERESEREER RAZ26 EREFEANRNS
' NUCLIDE  ACTIVITY 2 81G ERROR UNTTS DATE
RA=226 2,4700E+00 2.71 & PCI/GASH 9/19/94
( RA=226 2,3400F+00 2,71 & PCI/GWET 9/19/9%
RA=226 2,3800E+00 2,71 & PCI/GDRY 9/19/91
S
SRR
N I"\’x ”A;,f ' +
i T o ’



POST REMOVAL URANIUM/RADIUM SOIL SAMPLING
BROWN-VANDEVER SEC. 24, T13N,R11W

BVD (Background Areas)

Total Uranium .55/.64 pCi/g
Radium 226 .73/.90

BvC

Total Uranium 2.9 pCi/g
Radium 226 2.9 pCi/g

199} 0081
uiejunopy yoejsAeH

BVA ' BVB
Total Uranium 7.0 pCi/g Total Uranium 3.6 pCi/g
Radium 226 3.7 pCi/g Radium 226 3.2 pCi/g
2700 feet

Sec. 19 (Santa Fe Pacific)

Not to Scale

Fisure A

NORTH



POST REMOVAL URANIUM/RADIUM SOIL SAMPLING

BROWN-VANDEVER SEC. 18, T13N, R10W North
Haystack Mountain /4
BV 18B (BACKGROUND)
Total Uranium .97 pCi/g

Radium 226 .93 pCi/g

BV 18A

Total Uranium 1.5 pCi/g
Radium 226 .94 pCi/g

Old House

NoT To Scale

Figure B



POST REMOVAL URANIUM/RADIUM SOIL SAMPLING
DESIDERIO MINE SITE

L ]

[ ]

DES4 (BACKGROUND)

L - Homes
2400 Feet

o DES3 DES2 | DES1

Q Total Uranium Total Uranium | Total Uranium
LL 2.3pCi/g 3.5 pCi/g 2.9 pCi/g
8 Radium 226 Radium 226 Radium 226
g 1.7 pCi/g 3.6 pCi/g 1.8 pCi/g

Fr'ﬁf/fc. C

MoT TO Scq)e

TotalUranium 2.2 pCi/g
Radium 226 2.4 pCi/g



12/11/1991 14:22 EPQ NAREL MONT. ALA.

. 228 3454 P.BZ2

2¥¢ MANUAL Uranium Calculations from Proaram Asu ¥#x

This listing was created 12/03/8f at 0Bi25 by CRIKNG,

Sample Idi

Counting aystem
bate, Time counted

R96 91.07507

A8 1 = Shelf A
11727791 14105

Type Analysis U prep by AS
Length of count 1000,0 Min
petector efficiency 0.211
Sample size 0.5201 GASH
Factor % 1 00,5370 GHWET
factor % 2 0,.9820 GDRY
Gross ecnts: Tsotope  Bkg PC1/GASH
Ue234 884, 6, 3.447E400
Um23S 36, 0. 1,4123E~01
U=238 917, 1.,588E+00
"TUH&L-Ll y A %
Gross ¢nts! Isotope  Bka PCL/GWET
U-234 884. 6. 3.230E+00
Vw238 36, 0. 1.,324E=01
U=238 917, 3, 3.362E+0D
. ot U 67
Gross cnts! Isotope  BRkg PC1/GDRY
U=234 884, 6o },.388E+00
U-235 36. 0. 1.388E-01
Ve238 . 17, 3, 3,524E+00
JoTRL W 1D

BUA

Prep Date
Akg Date
Eff Date
Std Date

MDA
5,535E=02
1,064K=02
4,226E=02

MDA
5.535E~02

1.064E-02
4.226F~02

MDA

- 5,535K=02
1.064E~02

4n226E‘02

11/26/91
11/22/91
12/19/90
10/09/91

2 .8igma error

in & Absolute
'11,34% 3.909E=01
34,55% 4,883Em02
11,25% 4.035E=01
2 sigma error
in % Absolute
11,34% 3.662E+=01
34,55% 4,575EwQ2
11,25% 3.784E=0{§
2 5igma error
in % Absolute
11.34% 3.63BE=01
34,55% 4,795E=02
11|25% 30963E-01

0 K b e A K KR O K KRR OK R AR KRR KRR RN R

REERFRER

Recalcvlated and Written To Datahase

WA RN

MR R R R AOR RN R kAR KR R R P F A RN KRR KRR E KR KRR R RN K



. 12/11,1991 14 23
e HMANUAL Uranium calcu.

PA NAREL MONT. ALA.
{ong from Proara&m ASu &%

This llstinq was created 12/03/91 at 08:26 by CRIKNG,

Sample Id: R9S 91,07508
AE 2 = Shelf A
11/27/91 14305
U prep by AS
1000,0 Min
0,206

0,5025 GASH

Counting systen
bate, Time counted
Type Analysis

" Length ¢f count
Detector efficiency
Sample size

Factor ¢ 1 0.9430 GWET
Facter ¢ 2 0.9540 GDRY
Gross ents: Isotope PRkG  PCI/GASH
V=234 424, $, 1,BY9E+00
U=235 17, 1, 7,175E=02
Ue238 406, é¢. 1,B03E+00
. -TOALA 3.€
Gross entst Isotope  Bkg PC1/GWET
Um234 424, 5., 1,712E+00
U235 17, 1, 6.766E=02
U238 406, = 4, 1,700E+00
, “ovALY 3.5 |
Greas entst lsotope Bkq PC1/GDRY
U236 17, 1, 6,845E~02
Uw238 406, 4. 1.720E+00
emLy 3.6

PYt®

Prep Date
Bkqg Date
Eff Date
8td Date

MDA

5.973E'°2
3,300E~02
5,385E=02

MDA
5,078E+02
3,300E=02
5,385E~02
MDA
5,878E~02

3,300E=02
5.38%E=02

228 3454 P.@3

11/26/91
11/722/91
12/19/90
10709791

2 Bigma errar

in % Absolyte
13,63% 2.560E=04
53,86% 3,864E=02
13,76% 2.481E=01
2 S5igma error
in % Apsolute
13,63% 2,414E=04
53,06% 3.644E=02
13,76% 2.340E=01
?2 Sigma error
in & Absolute
13,63% 2.443E=0}
53,86% 3,606E=02
13,76% 2,367E=0}

*tt*****t***tttttv*thttttttttttttt*trtmtttatvtt#*tttqt;n:ttrttttysgg,¢¢..

TITL111]

Recalgulated and Written To Databacse
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. 12,11-1991 14:23
«n ey MIANLUM calcu

Pa NAREL MONT. ALA.
ions from Program ASy #*¥

-This listing was created 12/04/91 at 07146 bV CRIKNG,

Sample 1d¢ R9S 91,07509
Counting systenm
Date, Time counted
Type Analysis
Length of e¢ount
Detector efficiency
Sample gize

A5 1 « Shelf A
12/02/91 14:05
U prep by AS
1000.,0 Min
0,213

0,5170 GASH

Factor ¢ § 0,9558 GWET
Factor ¢ 2 0,98680 GDRY
Gross cnts: Isatope Bkag PC1/GASH
U=234 375, Se 1,566E+00
V=235 19, 0. 8,043E=02
De238 A rs, 24 1.,579E400
™\ 32
Gross cntetl Tsotope Ak PC1/GUET
Ve234 178, 5 1,497E+00
U=235 19, 0. 7.680E=02
,U=2)38 178, 24 1,509E+00
| ont-lA - 3.
GCross entsgy lsotope Aka PCI/GORY
U=234 378, 5, 1,547E+00
Um»235 19, Q. 7.947E£=02
U=2238 3758, 2. 1.560E+00
oLy 3.2

BV e

Prep Datea
Bkg Date
Eff Date
S§td Date

MDA

5.549E~02
1,147E=02

3,931E=02

MDA

5.549E=-02
1.147E=02
3,931E=02

MDA
5,549E=02

1,147E=02
3,931E=02

228 3454 P.24

11/26/91
11/22/91
12/719/9%0
10/09/91

2 Sigma error

in & Absolute
14,01% 2,194E=0}
46,00% 3,764E=02
13.92% 2.197E=01}
2 8igma error
in % Absolute
14,01% 2,097E=01
46,80%  3,598E~02
13,92% 2,100E=~0}
2 Sigma error
in & Absolute
14,01% 2,168E=01
46,808 3,719E=02
13,92% 2+171E=01}

RERE SRS RN AR R EN RS R AR R E R AN S PR RN KRR R RN SRR AR R SRR KRR AR AR R B RR N AR

TEEBEREXK

Recalculated and wWritten To Database

KRERRREY
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12-11/1991

14:24 ‘Pﬁ NAREL MONT. ALA.
i- MANUAL uranium Calculavions from Program ABy ¥¥s

his 1isting was created 12/03/91 at 08i29 py CRIKNG,

,MP!G Id:

ounting systen
ate, Time counted
ype Analysis

ength of count
etector efticlency
ample size

actor ¢ 1|

actor & 2

¢ros§ chts: YTsotope

Ue234 94,
U=235 3.
Ve238: 11,
ross gats: Trsoatope
Un234 94,
V=235 3,
Ve218 71,
rOli entst Isotope
Ue234 94.
V=235 3,
=238 71,

RVHHD

RS 91,07510

AE 4 = Shelf A Prep Date
11/27/91 14:05 Bkq Date
U prep by AS Eff Date
1000,0 Min Sta Date
0,236
0,5073 GASH
0.9560 GWET
0,9800 GDRY
Akq PCI/GASH MDA
20, 2,834E-01 9,001E=02
2. J.830E~U3 E<MDA 3 ,556E=02
0. 2,719E=01 1,036Ew02.
TR 0.56
Bkn PC1/GWET MDA
20, 2,709£<01 9,001E=02
2y Y,661E=03 =<MDA 3,556Em02
0y 2.599E=01 1,03BE=02
Yo 053
Bkq PCI/GDRY MDA
20. 2.777E=01 9,001E02
2,  3.753E=03 a<MPA 3,556E=02"
0, 2.665E~01 1,038E=02
-Tomi 055

. 228 3454

11/26/91
11/722/91
12/719/90Q
10/09/91
2 Sigma error
in % Absoluyte
J0,15% 8,544E=02
4417,30% 1.713E=02
25,29% 6.877E=02
2 8igma error
in & Absolute
30,15% 8,168E«Q2
447,30% 1.638E~02
25'29‘ 6.5’4E-02
2 Sigma error
in & Absolute
30.15% 8.373E~02
4417,30% 1.,679E=02
25,29% 6:,739E=02

T L L L R L L L T T T O T AR ISy

T1IL

Re¢alculated and written To Database
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. 12-11,1991 14: 24

{ISEPA NAREL MONT. ALA.
v YAl Uranlium Cﬂleuilﬂhs from Proar&m ABU ¥X%

This 1listing was created 1270379t at 0083129 by CRIKNG,

By d

Sample 1di R9S 91,07510X

AS 5 = Shelf A
14727791 14108

Counting system
Date, Time counted

Type Ahalysis U prep by AS
Length of eount 1000,0 Mip
Detector efficiency 0,206
Sample size ‘ 0,5094 GASH
Factor # | 0,9560 GWET
Factor # 2 0,9800 GDRY
Gross cntstr Tsotope Bkqg PCl/GASH
Ve235 1, 0, 4,472E-0)
U.ZJS . 91. '1. \41025L'°l'
TOALW 0.b5
Gross cntst TsotoQpe BKqG PCI/GWET
Uv234 62, 7. 2.351E=01
Ue235 1. 0, 4,275E=013
Ue238 "9y, 1, 3,B848E~01
| oMY .6
Grost cntst Tsotope Bka PC1/GDRY
U=234 62, 7. 2,410k=01
Un?235 1. 0. 4,383E-03
Ua238 91, i. 3,944E«01

oW 0-6%

S<MDA

=<MDA

=CMDA.

Prep Date

Bka Date -

ELf Date
Std Date

MDA

6,714E=02

$.212E=02

3.291E-02
MDA

6§,714E=072

1,212E=02
3,291E=02

MDA

6,714K=02

1.212E=02
1,293E=02

’ 228 3454 P.06

11/726/91%
1172279}
12719/90
10/709/91
2 8§igma arror
in & ~ Apsolute
31.64% 7.781E=02
200,22% 8,954F=03
23,30% 9.,377E=02
» 2 Sigma errof
in % Absolute
31,648  7,439E=02
200,22% B,560E=03
23,308 8,964E~02
2 5igma error
in & Abso;ute
31,64% 7.626E~02
200022% 8-7755-03
23,30%

9,189F=02

R Y I L Lt Lt T L R T e L Lt T I T I T T R P P T

BABRERES

Recalculated and written To Database
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14:25

¢’

12,/11,1991

ax® MANUAL Uranium Calcula!ions from ProQram ASy ¥Xx

PA NAREL MONT. ALA.

rnis listing was created 12/04/91 at 07147 by CRIKNG.,

Sample ldi: R9S 91,075141
AS 2 = Shelf A
12/02/91 14:05
U prep by AS
1000.,0 NMin
0,206

0,53130 GASH

Counting systenm
Date, Time counted
Type Analysis
Langth of count
betector efficiency
Sample size

Facter # 1 0,9730 GWET
Factor & 2 0.99%58 GDRY
~c:oss‘én€§t Isotope RKQ PCI/GASH
0-23‘ 130. ‘o 7|53“E"0‘
Un?235 13, 0. 5.565E=02
V238 158, 3. 6,635E~01
MU L5
Grogs cntst Isotope Bkg PCY/GWET
Ue234 180, 4. 7.330E~01
V=235 130 0, 5.4145'02
=238 158, 3. 6.,456EK=01
| Tonm U /o4
Gross cntss Tsotope Bkg PCI/GDRY
Ue234 180, 4, 7.,502E=01
Ue238 158, 3, 6,607E~01

somY S

-—aa

WIsA

prep Date
Bkg Date
Eff Date
5td Date

MDA

5,141E=02
{14160E=02
4,608E~02

MDA
1.160E=02
4,608E~02

MDA
5.141E-02

1,160E=02
4,608E=02

. oog 3454 P.O7

11/26/91%
11/22/91
12/19/90
10/09/91

2 Sigma error

in % Absolute
18.01% 1,357E=0}
56,25% 3,130E=02
18.,84% 1.250E=01
2 Sigma error
in % Absolute
18,01% 1,320E«~0Q
56,25% 3,046E-02
18,84% 1,216Ex01
2 Sigra error
in % Absolyte
16.01% 1,351E=0}
56,25% 3,117E=02
168,84%

1.,245E«0}

T Y T e T Ty e T T PP R AT AT Y )

TITIIT T

Recalculated and writtepn To NDatabase
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12/11-1991 14:26

*¢¢ MANUAL Uraniuvm cajlc

“his 1isting was created 12/03/91 at 08330 by CRIKNG,

sample Id; ros 91.07512 QyIRB

Counting systenm AS 7 = Shelt A Prep Date

Date, Time counted 11727791 14:05 Bk¢ Date

Type Analysis ) prep by AS Etf Date

Length of c¢count 1000,0 Min Std Date

Detector efficiency 0,211

Sample sige. 0,5064 GASH

Factor & 1 0.9540 GYET

Faetor & 2 N.96840 GDRY

Gross cntst: lsotope  PBKkq PCI/GASH MDA
U234 113, 5, 5,042E=01 6.,119E=02
U=235 2. 2. 0,000E+00 =<MDA 4,335Ew(2
U=238 104, 1. 40.(8?%952-01 3,436E=02

Gross cnts: Isotope  Bka POI/GHET MDA
Us234 149, 5, 4,R10E=01 6,119E~02
V=238 2. 2, 0.,000E400 =<MDA 4,335Ew02
Us238 104, 1. 4,587E=01 3.436E=02

. oMUl 0%

Gross cnts! lsotope Bkg PCI/GDRY MDA
U=234 11%, 4. 4,961E=01 6.119E-02ﬁ
Ue235 . 2, 2. 0,000E+00 =<MDA 4_,338E=02
U‘238 10‘. i. 407318"01 3.4365'02

TS 6.97

RO R RN SRR RN R E R R AR AR AR N R RN AR R R KRR SRR RS RN R RSN

EXERERES

Recalculated and written To Database

¢

2 rPa NAREL MONT. ALA. ’ 228 3454 P.28
’ations from Program A8y *¥

11/726/91
11/722/91
12/19/90
10709791

2.5igma error

in % Absolute
22,22% 1,120E«01
0,00% 1.867E=02
22,02% 1.,089E=01
2 Sigma error
in s Absolyte
22.,22% 1,069E=01
0,00% 1.704E=02
22,02% 1,010E=01
2 8igma error
in % "AbSolute
22922% .l.lO?EOOi
0.,00% 1,637E=02
22,02% 1.,042E=01

SREXEEEX

R R Y I R A A S A R A A A LR LT TR Y
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12/11/1991 14: 26 ‘EPQ NAREL MONT . Ql-_g-. e

Ihis li5ting was created 12/04/91 at 12156 by CRIKNG,

sample 1d:

Counting system
Date, Time counted
'ype Analysis
Length of count
Detector efticiency
Sarple s5ize

Factor &

Faccor § 2

>rOB8 Cntst Ysotope

Um234 A0S,
0.235 170
U=238 lgs,

3ro88 e&nts: lsotope

U'234 405.

U-!is 171
Uw238 346,
3 -1 1 chts: Isotope
u-234 4060
U-235 170
U-?Sﬂ 386-

N 32

!
R9S 91.,07511)

AS 3 = Shelf A
12702791 14305
U prep by As
1000,0 Min
0,251

0,5073 GASH
0,R890 GWET
0.907¢ GDRY

Rka PCL/GASH

9 1,578E+00
2¢  5,9b63Ew(2
1.,534E+00

BKkg PCI/GHWET
9, 1,403KE+00

2. $,301E=02
0. 14364E+00

oMU 2.8

Bka PCl/GDRY

9. 1,432E+00
2. 5,410E=02
0, 1,3926£+00

29

Prep Date
Akg Date
Eff Date
Std Date

MDA

6.622E=02
3,691E-02
1,077£=02

MDA
6,622E-02
3,691E~02
1.077E=02

MDA
6,622E~02

3.6915-02
1,077E=02

. 228 3454 FP.83

11/26/91
11/22/91
12719790
10/709/91

2 Sigma error

in & Apsolute
13,44% 2,122E=0]}
58,76% 3.504E=02
13,36% 2+053E=0}
2 Sigma errotr
in % Apsolute
1d,44% 1.686E=0}
58,76% 3,115E=02
13.33‘ 1:6252-01
2 8igma error
in % Absolute
13|4“ 1.9253‘01
58,76% 3.179E=02
13,38%

1.8631E=01

=twttsttt#ttt#t;*ttmttnttttt#**tt;t!##*****t#**t*tttttttttttttttlttttttv*t

RERREEY

Recalculates and written To Datahase
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. - 12/11/1gg1 14:27
wv mARUARL Uranium Calcul

oA NAREL MONT. ALA.
ons from Proaram ASy ®X=x

his Listing was created 12/03/91 at 08122 by CRIKNG.

ample Idy

A5 B8 = Shelf A
11/29/91 12:3)

ounting aystenm
ate, Time counted
'ype Analysis ! prep by AS
ength of count 1000,0 Min
etector etficiency n,208R

ample size 0.,%000 GASH
‘actor ¢ 1 0,9669 GWET
‘actor # 2 0,9871 GDRY
iross cnts! Tsotope Bkg PC1/GASH
U‘?;‘ 396. 9- 1.633E+00
Uw235 34. O, 1.4719E=0)
U=238 3gs, k 1,675E+00

TN 5.5

\ross8 cnts: lsotope BkQ BCI/GWET
Ue234 396, 9. 1,62RE+00
Ne238 34, 0. 1,430E=01
Uw238 38R, . - 3, 1,619E+00

TSWLU 34

‘ross entet lsotope Rkaq PC1/GDRY
U=234% 396, 9. 1,66RE+00
Ue235 4, 0. 1,460E=01
U=238 3g8, 3, 1,653E+00

TOTRLR 3.5

RS 91.07514  JES L

Prep Date
BkqQ Date
E¢f Nate
Std Date

MDA
7.246E=02

1,179E=02
4,682E=02

MDA

7.246E=07 -

1.,179E=02
4,682E-02

MDA
7.246E=02

1,179FEw=0?
4,6B2E~02

228 3454 P.16

11/26/914
11/722/91
12/19/90
10/09/914

2 Sigma error

in % Absolute
13,94% 2.,346E=01
35,53% 5.254E~02
13.04% 2.,317E=«01
2 Siqgma error
in % Abgolute
13,94% 2,26BE~01}
35,531% 5.081E=02
13,84% 2,241E=01
2 Sigma ertror
in % Absolute
13.94% 2,315E=01
35,53% 5:,187EwQ2
13,84% 2.,288E=Q1

T L Y I R L T Y R R RIS PR T e ALY

EREREEX

Recalculated and wWritten To Databese
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12-11/1991 14:27

< cemvrem wa WITA VWA

wal

_SEPA NAREL MONT. ALA.

ations from Program Asuy

This listing was created 12/04/91 at 07349 by CRIKNG,

Sample 1d;

Counting system
Date, Time counted
Type Analysis
Length of count
Detector efficlency
Sample size

Factor ¢ 1

Factor ¢ 2

Bkg

R95 91,07615 u53

AS 4 ~ Shelf A
12/02/94 14:08%
U prep by AS
1000,0 Min
0,236

0.5012 GASH
0,6123 GWET
0,9800 GORY

Gross cntst Isotope PCI/GASH
Ue234 229, 7. 1,210E400
Uw235 11, 4, I, 816E=02
Ue2386 202, 2. 1,090E+00

-TotL Y jZﬁS

Gross cnts! Tsotope  Bkq PCI/GWET
U=234 229, 7.  7.410E=01
Ue235 ©19, d4e 2.336E=02
U=238 202, 2, 6,675E=01

| oo |4

Gross cntst Isotope RKG  PC1/GDRY
0.235 1'. 40
Vo238 202, 2, 1.N68E«00

Jom™WU 2.9

acMDA

SCMDA

1,739E=02 "a<MDA

Prep Date
Bkg Date
Etf Date
5td Date

MDA

B,184E=02
6.547E=02
5,062E~02

MDA
B8,184E=02
6,547TE=02
5.062E=02

MDA
8,184E=02

6.547!‘0?
5,062E=02

228 3454 P.

11

11/26/9¢
11/22/91
12/19/90
10/09/91
2 Sigma error
in % Absolute
16,03% 2,036E=0]
114,07% 4,230E=02
17919‘ 11&74E.°l
2. 8igma error
in & Absolute
. 16,083% 1.,247E=0{
111.07‘ 2'5955-02
17!‘Q‘ 1.‘4BE-01
2 S8igma error
in % Absolyte
16.683% 1,995E=01
111,07% 4,15)E=02
17.19% 1,837E=0}

EOREFERE IR RPN RR R RN RS A R R AR RN AR RN R KRR EAN AN R E K F A EER AT AT A SR E KRS EN

FEERERRS

Recalculated and wWwritten To Database

KEEREETR

PEERR PN RB KRN AR E R C AR N R RS SRR AN AR R RN N AN R KRR A AR R PR AR C RSP R RF LR XN ¥R
t

i
H



1271171991
IN1s 431613NY WAE creat

128 LSEPA NAREL MONT. ALA.
Ty ‘ql'a’./“.l."li at ORt?23 by CKIT

H9S 91,07516 'DBS\*

Sarple 14}
Count ing system A5 § = Shelf A
pate, Time counted 11729791 12{33
Type Analysis U prep oy AS
Length of count 1000,0 Min
Netector efticlency 0,213 .
Sample size e 0,58043 Gﬁhf
Factor # 1 nL,A4R9 GUWET
Factor & 2 4,942 GRRY
Cross cnts: lsotope Pra FCYI/GALH
Ve234 107, 7e  1.137E400
Ua?238 19.. 0, T,16%=0?
=238 93, 3. 1,132E400
TMNK 23
Gross ¢cnts? Tsotope Rka PCI/GWET
0'234 307. 7- !.077E+Uﬂ
=235 19, U 6, TLOE=0?
”-?39 303. 3. S.OT?E*O“
ol 2.2
Grogs cnhts: Jsotope Rk Q PCIZGDKRY
(=234 ur, 7. 1.0015400
Us238 19, 0, é,913E=U2?
Ues230 Jus, 3. 1.0G1E+00

TN 2.2

R N Y N R Ty e R P e e R Ty

L XS ER 2.

Prep hate
BHka Nate
Fff Date
Std hate

MTA

50665E'07
1.023E%02

‘4-(‘62&:'02

MDA

5.,665E=02
10023E-U?
A1,0628=072

MDA
5.6652-02

1,023FE~02
4,062E~02

Recaleuvlated and written To NDatakase

.‘. 228 3454 P.12
[

11/26/91
11/22/91
12719790
10/09/91

2 Sigma error
in 2

14.81%

1.067T6E=01

46,74% 3.351E=02

14,69% 1,663E=0}
2 Sigma error

in % Absoluyte

14,681% {,5A7F=01

46,74% 3.173E=02

19,69% 1,574F=01
¢ Sigra erreor

in % Apsolute

14.,89% 1,616E=01

46.74% 3,2%1E=02

14,69% 1,6N3E=01

ke kxR
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3
§ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
& o : REGION IX
} 75 Hawthorne Sueet ]
San Francisco, Ca. 94105-3901

December 23, 1991
MEMORANDUM
SUBJECT; Pést Removai Soil'bata,-Bluewatef ﬁrénium Mine Sites
FROM:. Rdbert Bornétein'/?s‘ o
Federal On-Scene-Coordinator
TO: ‘Blueﬁafer Interégéncy Cqmmittee

Enclosed for your review are the post removal soil sampling
data collected at the Bluewater Uranium Mine Sites. During the
week of September 15, 1991, ten composite samples were collected
from the Bluewater Uranlum Mine Sites. The composite samples
were analyzed for Uranium isotopes and Radium 226 at the USEPA.
National Air and Radiation Env1ronmenta1 Lab located in

(¢_Montgomery, Alabana.

»BROWN—VANDEVER—NANABAH: Section 24? T13N¢ R11W

In ‘order to collect the composite. samples, the reclamated

“zdne ‘was subdivided into three areas: BV24Aa, BV24B Bv24cC. U51ngn\

a 45'X 50' grid (total 45 samples per sectlon), samplers col-

' .'lected. five tablespoon surface samples along the grid and placed

them into a mixing bucket. After completing the sampling, the

bucket was thoroughly mixed and a composite sample of one

kilogram was collected and transferred into a zip lock bag. A

' background composite sample, BV24D, was collected by selecting 45.

random samples from undisturbed portlons of Section 24. See
figure A. '

BROWN-VANDEVER: Section 18, T13N, R1O0W

Two samples were collected within Section 18. A total of 45
samples were collected within the reclamated area. These samples
were well mixed and a 1 Kg composit sample was drawn. (BV18A).

. In addition, a random composite background sample was collected

along the perimeter of the reclamated area in- undlsturbed areas
(BV18B). See figure B

'DESIDERIO HINE SITE: Section 26, T 13N, R J.OW

The Desiderio Mine Site area was subdivided into three equal’
sections. A 45'X 100’ grid (totaliof_45 samples per section) was
used to collect five tablespoon surface samples. The samples

" Printed on Recycled Paper
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were placed into a mixing bucket and a 1 Kg composite sample was
withdrawn. A random composite background sample was collected
from non-disturbed areas around Section 26. See figure C.

DISCUSSION

The soil sampling data reveals that the reclamation action
has successfully reduced any potential surface radiological
hazard at these sites. The data shows that background conditions
within the mine sites are not significantly lower than those
detected within the reclamated areas. No sample exceeded the
regulatory standard of 5 pCi/g over background pursuant to 40 CFR
Section 192.

In general, the Radium 226 levels recorded within the
reclamated zones are not uncommon to the natural Radium 226 con-
centrations detected within the Grants Mining District. Back~
ground Radium 226 concentrations in Milan, New Mexico
(approximately 15 miles SE of th? §ites) have been reported by
the 0Office of Radiation Programs 1) to be as high as 6.2 pCi/g.
Background concentrations of Radium 226 of 2.2 pCi/g and 3.3
pCi/g were detected outside of San Mateo, New Mexico and within
unmined areas of Ambrosia Lake.

Attached for your review is a copy of the Risk Assessment
data generated by Steve Dean, Office of Air and Radiation, using
sample BV24A. This sample was selected since it recorded the
highest uranium and radium 226 content. The Assessment took into
account all four possible pathways from soil exposure; ingestion,
particulate inhalation, volatiles, and external gamma. The ex-
posure scenario of eight (8) hours per day, 50 weeks per year for
one year was used. Based on this scenario and a sample con-
centration of total uranium at 7.0 pCi/g and Radium 226 at 3.7
pCi/g (these samples include their respective background), the
combined total risk_from both metals for this sample is 3.0 in 10
million (3.0 X 10 /). Using a Superfund residence scenario of
thirty years, the tgtal risk factor is 9 in 1 million excess can-
cer risk (9.0 X 10 °).

Overall, the risk factor for the other samples are well
below these figures. This risk calculation is a worst case
scenario using the highest sample data. Risk asspociated with the
natural conditions documented in the OAR Report 1) are also
within the same risk factor or greater than those calculated for
the BV24A sample. EPA uses the 10”° risk value as a "point of
departure" when selecting clean-up levels for National Priorities
List Sites (40 CFR Section 300.430).

1 "Report of Ambient Outdoor Radon and Indoor Radon Progeny Con-
centrations During November 1975 At Selected Locations in the
Grants Mineral Belt, New Mexico," Office of Radiation Programs,
Las Vegas, NV., June 1976, Report # OAR/LV~76-4: USDC NTIS PB~
258-257.



CONCLUSIONS

In conclusion, the reclamation action undertaken by EPA has
significantly reduced the radiological hazards associated with
the mining wastes at the Bluewater Uranium Mine Sites. Both
gamma radiation and radionuclide concentrations at the sites have
been reduced to "natural" or background conditions. As docu-
mented in the OAR report referenced above, it is not uncommon to
find natural Radium 226 readings higher within the Grants Mining
District than those detected within our samples. The EPA
response team to Bluewater believes that these sites no longer
pose any immediate health hazard to the local public or wildlife.
As a safequard, further radiological testing and monitoring
should be performed prior to any residential structures being
constructed on the Sites.

If you have any questions or concerns, please contact me at
415-744-2298 (FTS 484-2298).
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< UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
& “REGION IX ‘

75 Hawthorne Street
San Francisco, Ca. 94105-3901

December 23, 1991
MEMORANDUM
SUBJECT: Post Removal Soil Data, Bluewater Uranium Mine Sites

FROM: Robert Bornstein'/as'
Federal On-Scene-Coordinator

TO: Bluewater Interagency Committee

Enclosed for your review are the post removal soil sampling
data collected at the Bluewater Uranium Mine Sites. During the
week of September 15, 1991, ten composite samples were collected
from the Bluewater Uranium Mine Sites. The composite samples
were analyzed for Uranium isotopes and Radium 226 at the USEPA
National Air and Radiation Environmental Lab located in
Montgomery, Alabama.

BROWN-VANDEVER-NANABAH: Section 24, T13N, R11W

In order to collect the composite samples, the reclamated
zone was subdivided into three areas: BV24A, BV24B, BV24C. Using
a 45'X 50' grid (total 45 samples per sectign), samplers col-
lected five tablespoon surface samples along the grid and placed
them into a mixing bucket. After completing the sampling, the
bucket was thoroughly mixed and a composite sample of one
kilogram was collected and transferred into a zip lock bag. A
background composite sample, BV24D, was collected by selecting 45
random samples from undisturbed portions of Section 24. See
figure A. “

BROWN-VANDEVER: Section 18, Ti3N, R10W

Two samples were collected within Section 18. A total of 45
samples were collected within the reclamated area. These samples
were well mixed and a 1 Kg composit sample was drawn (BV18A).

In addition, a random composite background sample was collected
along the perimeter of the reclamated area in undisturbed areas
(BV18B). See figure B.

DESIDERIO MINE BITE: Section 26, T 13N, R 10W

The Desiderio Mine Site area was subdivided into three equal
sections. A 45'X 100'grid (total of 45 samples per section) was
used to collect five tablespoon surface samples. The samples

Printed on Recycled Paper



CONCLUBIONS

In conclusion, the reclamation action undertaken by EPA has
significantly reduced the radiological hazards associated with
the mining wastes at the Bluewater Uranium Mine Sites. Both
gamma radiation and radionuclide concentrations at the sites have
been reduced to "natural" or background conditions. As docu-
mented in the OAR report referenced above, it is not uncommon to
find natural Radium 226 readings higher within the Grants Mining
District than those detected within our samples. The EPA
response team to Bluewater believes that these sites no longer
pose any immediate health hazard to the local public or wildlife.
As a safeguard, further radiological testing and monitoring
should be performed prior to any residential structures being
constructed on the Sites.

If you have any questions or concerns, please contact me at
415-744-2298 (FTS 484-2298).



in 10 million and total risk for radium 226 is 1.4 in 10 million. Combined total risk from
both metals at this location, (BV24A), is 3.0 in 10 million.

I hope this information is useful to you, if you have any questions or need any further
assistance please contact me at X4-1049. Thank you. '

Attachments

cc: Mike Bandrowski, (A-1-1)



RADIONUCLIDE RISK ASSESSMENT
in CONTAMINATED SOIL

RADIONUCLIDE OF CONCERN? U235 SAmLE B\n—qﬁ:

ENTER THE INGESTION SLOPE FACTOR? 1.3E-10

NOW ENTER THE INHALATION SLOPE FACTOR? 2.5E-8
ENTER THE EXTERNAL EXPOSURE SLOPE FACTOR? 9.6E-12
ENTER RADIONUCLIDE CONCENTRATION (in pCi/gram)? .1388
NUMBER OF HOURS PER DAY OF EXPOSURE? 8

ENTER NUMBER OF WEEKS PER YEAR OF EXPOSURE? 50
ENTER NUMBER OF YEARS OF EXPOSURE? 1

INGESTION RISK = 3.267138E-11

VOLATILE RISK = 1.306855E-26

PARTICULATES RISK = 2.513183E-13

EXTERNAL EXPOSURE RISK = 1.245869E~07

TOTAL RISK = 1.246198E-07

PRESS S FOR RECALCULATING THE SAME RADIONUCLIDE?

1LIST 2RUN 3LOAD" - 4SAVE" 5CONT 6,"LPT1 7TRON 8TROFF 9KEY

OSCREEN



RADIONUCLIDE RISK ASSESSMENT
in CONTAMINATED SOIL

RADIONUCLIDE OF CONCERN? RA226 S pLe BV‘L“"’A.

ENTER THE INGESTIOM SLOPE FACTOR? 1.2e-10

NOW ENTER THE INHALATION SLOPE FACTOR? 3e-9

ENTER THE EXTERNAL EXPOSURE SLOPE FACTOR? 4.2e-13
ENTER RADIONUCLIDE CONCENTRATION (in pCi/gram)? 3.7
NUMBER OF HOURS PER DAY OF EXPOSURE? 8

ENTER NUMBER OF WEEKS PER YEAR OF EXPOSURE? 50
ENTER NUMBER OF YEARS OF EXPOSURE? 1

INGESTION RISK = 3.810288E-11

VOLATILE RISK = 1.524116E~-26

PARTICULATES RISK = 2.930991E~13

EXTERNAL EXPOSURE RISK = 1.45299E-07

TOTAL RISK = 1.453374E-07

PRESS S FOR RECALCULATING THE SAME RADIONUCLIDE?

1LIST 2RUN 3LOAD" 4SAVE" 5CONT 6,"LPT1 7TRON 8TROFF 9KEY

OSCREEN




1271171991 14:22

USEPA NAREL MONT. ALA.

k¢ MANUAL Uranium Calculations from Program AGu ¥¥%

This listing was created 12/03/9)

Sample Id: R98

counting aystem
Date, Time counteg
Type Analysis
Length of count
Detector efficiency
Sample size

91.07507

AS§ 1 = Shelf A
11727791 143106
U prep by AS
100000 Min
0.213

0.5204 GASH

‘factor % 1 0.,9370 GWET
Factor ¢ 2 0.9620 GORY
Gross cnts: Ysotope  Bk@g PC1/GASH
V=234 884, b 3.447E+00
U.23s 36. 0. !.413E"01
U=238 917, 3.,588E+00
| -ruw—u 7T
Gross ents! Isotope Bka PCL/GWET
U=234 as4, 6. 3.,230E+0D
Vw238 36, 0 1,324E=01
U238 917, 3, 3.362E+00
T 67
Gross ents! Ysotope Rkg PC1/GDRY
U-234 ‘ 334. b' JI385E+°°
U=235 36, 0. 1,388E=01
Ues239 . 917, 3, 1,.524E+00
JoTRLW 1D

at 08:12% by CRIKNG,

BUaA

Prep Date
RKkg Date
Etf Date
8td Date

MDA
5,535E=02
100645'02
4,226E=02

MDA
5.535E~02
1,064E=02
4,226F=02

MDA
5,535EK=02

1,064E=02

4-226E-02

228 3454 P.82

11/26/91
11/722/791
12719790
10/09/791
2 .8{gma error
in & Absolute
11,34% 3,909E=01
34.55% 4.983E.02
11,25% 4,035E=01
2 5igma error
in % Absolute
11,34% 3.662E=01
34,55% 4,5T75E=02
11,25% 3,781E=0}
2 Sigma error
in & Absolute
11-34‘ 309335"01
34,55% 4,795E=02
11,.25% 3.983E=01

A Ao ST A KR KRR R KRR N Rk KRR KRR RN E RN A

XEEBFREN

Recalculated and wWritten To Datahase

XXEERRER

AR R kR Rk RN AR R R A KRRy PR RN E KRR KRR RN RN



1271171991 14:23

USEPA NAREL MONT. ALA.

tta MANUAL Urantum Calculations from Proaram Asu #%¥

This listing was createo 12/03/51 at 08; 26 by CRIKNG,

" Sample I1d3 ROS 91.07508

Countlanaystem - AE 2 = Shelf A

Date, Time counted 14/727/91 14105
Type Analysis U prep by AS

" Length of count 1000.0 Min
Detector efficiency 0.206

Sample size 0.5025 GASH

Fector ¢ 1 0.9430 GWET
'r.ctgt ‘¢ 2 00,9540 GDRY
Gross cntst lgotope RkQ PCI/GASH
U234 424, 5. 1,879E+00
U=235 17, 1. T.,175E=~02
Ue238 406, R 1,803E400
“TOALL 3.6
Gross cntst Tsotope Rxqg PCl1/GWET
Um234 424, S,  1.772E+00
U-235 170 1. 6.7665-02
Ue238 06, 4, 1,700E+00
. “orhLlY 3.5
Gross ¢nts: lsotope BKQ PC1/GORY
Ue234 424, 5, 1,792E+00
Ue235 17. 1. h,B45E=02
Us239 408, 4. 1.720E+00
Temiy 36

BV

Prep Date
Bkqg Date
Eff Date
Btd Date

MDA

5,878E=02
3,300E=02
5,388E=02

MDA
5.878R=02
3,300E=02
5,385Ea02

MDA
5,878E~02

3,300E=02

228 3454 P.B3

11726/91
11722/91
12719790
10709791

2 8igma earror

in % Absolyte
13,63% 205505'0‘
- 13,76% 2.4081E=0}
| 2 Bigma error
in % Absolute
’3-63‘ 2t414£'°1
53,06% 3.644E=02
13076‘ 203405-01
2 Sigma error
in & Absolute
13,63% 2:443E=01
53,06% 3,686E=02
£3,78% 2.,367E=01

D Y T Y PP PP PP

TITIIIY

Recalgulated and wWritten To Database

FEERPRRL

T I I T T T T T T I am



12,11,1991 14:23 USEPA NAREL MONT. ALA.

cmwvay VISnIUM Caleulations from Proqram ASy #%¢

This listing vas created 32/04/91 at 07346 by CRIKNG,

Counting system
Date, Time counted
Type Analysis
Length of count
Detector efticiency
Sample size

A5 { « Shelf A
12702791 14105
U prep by AS
1000.0 Min
0,243

0,5170 GASH

Factor » | 0.,9658 GWET
Factor ¢ 2 N,98680 GNRY
Gross cntst lsotope  BKkg PCI/GASH
V=224 375, 5. 1,566£400
Un238 19, 0. 8,043E=02
Ue238 ‘ 378, 2 1,579E400
™\ 32
Gross cntst Tgotope Bkg PC1/GHET
D234 318, Se 1,497E+400
U=235 19, O 7.688E=02
U=238 3178, 24 1,509E+0Q0
| <ot 3
Gross cntst Isotope Aka PCI/GDRY
V=234 178, 5, 1,547E+00
Um»235 19, 0, 7.947E£=02
Ue238 375, 2. 1,560E+00
ALY S22

BVt L

Prep Date
Bkg Date
Eff Date
Std Date

MDA

5.5495'02
1,147E=02
3,931E=02

MDA
5.549E=02
1,147E=02
3.93‘3-02

MDA
5.549E-02

1.,147E=02
3,931E=02

228 3454 P.94

11/26/91
11722791
12719/90
10/09/91%

2 Sigma error

in & Absolute
14,01% 2,194E-0}
46,80% 3. 764E=D2
13.,92% 2.197E=0}
2 S§igma error
in & Absolute
14,018 2.097E=04
46,80% 3:5908E«02
13,92% 2.100E=0}
2 8igma error
in & Absolyte
14.01‘ 2.‘595-01
46.80% 3.719E=02
13,92% 2,174E=0D]}

EERERE SR AN R RN R AR P AR RS R A AR R R RN AR A A KN RN A F AR AR SR ARA R AR RN R B RS AR

TEESRVER

Recaleylated and written To Database

1301132,
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12,11719391

14:24 USEPR NAREL MONT. ALA.

y¥® NANMUAL Uranium Calculations from Program Asu yRE

'nis listing was created 12/03/91 at 08129 by CRIKNG.

BY24D

iQﬁple 14t

‘ounting system
‘ate, Time counted
‘ype Ahalysis
;,angth of count
etector efticliency
ample size

‘actor ¢ |

‘agtor ¢ 2

‘ross contss Tsotope

Ue23é 94,
0.235 3.
Ue238- 11,
rCsE Cntst Isotope
0.234 94'
0.235 3.
Us238 71,

ross ontsi Isotope

Ua234 94,
Va23% 3,
=238 7%,

R98 91,07510

A8 4 = Shelf A
11727791 14:05
U prep by AS
1000,0 Min
0,236

0,5073 GASH
0.9560 GWET
0,9800 GDRY

Akq

PCI/GASH
20,  2,834E-~01
2- 3.“305‘03
0. 2,719E=01
™MW .5
BkA PC1/GWET
20, 2,709E=01
2, 3,661E=0)
Dy 2.599E=01
Yoo 083
Bkq PCI/GDRY
200 2.177E=01
zl 3.753E'03
0. 2.6655-01
'11nat]u o055

2L{MDA

=<MDA

SCMDA

Prep Date
Bkg Date
Eff Date
s8ta Date

NDA
9,001E=02

3,556E=02
1.038g-02

MDA
9,001E=02
3,556K=02

MDA
9,001E=02

3,856E=02"
{,036E=02

228 3454

11/26/91
11/722/91
12/19/90
10709791

P.@85

il

2 Sigma error
Absolute

in %

3J0.15%
447,30%
25,29%

B+544E=02
1.713E=02
6.877!-02

2 §igma error
Absolute

in %

30,15%
447,30%
25,29%

801635-02
1.,638E=02
6.874E=02

2 8igma error
Absolute

in %

30.15%
447,30%
25,29%

303735002
1,679E=02
6.,739E=02

Rt I I ImnI I I I I I nnmInar

ERE 2]

Recalculated and vwritten To Database

1222211
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12/11-1991 14:24

USEPA NAREL MONT. ALA.

cvvr mmasualw UFANLIUM Calculations from Proaram ASu *%%

This listing was created 12/03/91 at 08329 py CRIKNG,

V2D

Sample 1d1 R95 91,07510X

AS 5 = 5helf A
14727791 14:10%

counting system
Date, Time counted:

Type Ahalysis U prep by AS§
Length of eount 1000,0 Mip
Detector efficiency 0,206
Sample size 0,5093 GASH
Factor ¢ | 0,9560 GWET
Factor # 2 0,9000 GDRY
Gross entgt Tsoptope BAka PCI/GASH
Ue234 62, 7. 2,460E~0Q1
U=235 1, 0, 4,872E~03
Um238 91, 1, "4,025E=01
MW 0,65
Gress ents: Tsotope Bkag PCI1/GWET
U234 62, 7. 2.351E=01
Ue235 {, 0, 4,275E=03
Ue238 - 9%, i, 3,848E=01
| TIMR 0.61
Grost ¢cnts: Tsotope Bkao PC1/GDRY
Us234 62, 7. 2,410p-0}
Um235 1. 0,
Ua238 91, 1, 3,944E=01
iU 0. 64

e<MDA

"<MDA

4,38JE=03 =2<CMDA-

Prep Date

Bka Date -

Ett Date
Std Date

MDA

6.7‘43'02
$,242E=02
3.2915.02

MDA
6,714E=02
1,212E=02
3,291E=Q2

NDA
6,714E=02

1,2§2E=02
3.29’5'02

228 3454 P.O&
11/726/91
11/722/79}
12719790
10709/91
2 8igma error
in & Absolute
31064‘ 7.7315“02
200.22‘ 809545'03
23,30% 9,377E=02
+ 2 Sigma errcf
in % Absolute
31,648  7,439E=02
2N0,22% B,560E=03
23,30% 8,964E«02
2 5igma error
in & Absolute
31,64% 7.626E~02
23,30% 9,189F=02

Y L T N L L L R L AR I L L e I L L I I eI I TITI st IIY

ZX8RKNES

Recalculated angd written To Database
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121171991

14:25

USEPA NAREL MONT. ALA.

#s% MANUAL Uranium Calculations from Program Asu L33

This listing was created 12/04/91 al 07}41 by CRIKNG.,

‘gample ldi

counting syastenm -
bste, Time counted
Type Ahalysis
Length of count
betector efticiency
Sample size

Factor ¢ 1

Factor # 2

Gtﬂll‘cntﬁl Isotope

Ve234 160,
0-235 lsl
U238 158,
Gross contsgt Isotope
U-ild 180,
U-235 13.
0-238 ’53.
SrOBE Chkll Isotope
Ve234 180,
Ue235 ‘ 1},
Ue238 158,

R9S 91,07511%

WIRA

AS 2 =~ Shelf A Prep Date
12/02/91 14305 8kg Date
U prep by AS Ef{ Date
1000.0 Nin 5td Date
0,206
0,5130 GASH
0.9730 GWET
0.99%8 GDRY
Bkq PCI/GASH NDA
4, T.534E=01 5.,141E=02
0, 5.565K=02 1.,160E=~02
3, 6,835E=01 4,6008E=-02
MU L5
Akq PCI/GWET MDA
4, 7.330E-01 5,141E-02 .
0. 5.,414E=02 1.160E=02
3. 6,656E=01 4,608E~02
‘1“5“13‘;’5‘#
Bkg PCI/GDRY MDA
4. 7.502E=01 5.141E=02
0. 5.5‘!5.02 ’.16°E-02
30 6.6°7E-°1 4.60‘;‘02

owy LS

228 3454 P.B7

11/26/9}
11/22/9}
12/19/90
10/09/91

2 Sigma error

in & Absoluyte
§18.08% 1,357E=0}
56.,25% 3.130E=02
18,84% 1,280E«01
2 §igha error
in % Absolute
18,01% 1,320E~0}
56,25% 3,046E-02
18,84% 1,216E=01
2 Sigma error
in % Absolute
18,01% 1,)51E=0}
$6,25% 3.117E=02
18,04%

102452.01

T T L Ty L T T T T Y P YT T 72 P21 TTe )

YTt

Retalculated and wWritten To NDatabase
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12-/11-1991

14:26

USEPA NAREL MONT. ALA.

w9 MANUAL Uranium Calculations from ProQram Ay @

This listing was created 12,/03/91 at 08330 by CRIKNG.

Sample ¢}

Res 91.07512 QYI¥B

Counting system AS 7 = Shelt A prep Date

Date, Time counted 11727791 14305 Bxg Date

Type Analysis ) prep by AS§ Eft Date

Length of count 1000,0 Min §td Date

Detector efticiency 0,211

Barple gize ®,5064 GASH

Factor & 1 0.9540 GWET

“‘Faetor ¢ 2 0.9840 GDRY.

Gross cntst Isotope  Bkg PCI/GASH MDA
Ue234 113, 5, 5,042EwQ1 6.119E=02
U=2235 2. 2, 0,000E+00 =<MDA 4,33BEw(2
U=2309 104, 1 ES&%?E-Ol 3.436E=02

Gross entst Isotope Bka PCI/GWET MDA
Us234 149, 5, 4,A10E=01 6,119E=02
V=235 2. 2. 0,000E400 =<MDA 4,335KwD2
Ue23B 104, i. 4,5BTE=C1 3,436E=02

. o 0%

Grose cntst lIsotope BRY PCY/GDRY MDA
Ue234 113, 8¢ . 4,901E=01) 6.419E=02
V=235 2, 2. 0.,000E+00 =<MDA 4,33%E=02
Ve238 104, 1. 4.,731E=014 3,436E=02

- 6.97

!

228 3454 P.@a
11/726/91
11/22/91
12/19/90
10709791
2.8igma error
in 8 Absolute
22,22% 1,120E«01
0,00% 1.867E=02
22,02% 1.089E=01
2 85igma error
in & Absoluyte
22,22% 1,069E=0]
0,00% 1,781E=02
22,02% 1,010E=0}
2 Sigma error
in % "AbSolute
22,22% 1.,102E«01
0.00t 108375'02
22,02% 1,042E=0}

L T T L R Rl ittt It N e T I

TRERNREY

Recalculated and written To Database
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12-11,1991

14:26 USEPA NAREL MONT. Q&Q;

This listing was created 12/04/91 at 12156 by CRIKNG.

Sample 1M RS 91.07513

AS 3 = Shelf A
12702791 14105

Counting system
Date, Time counted
Type Analysis " U prep by AS
Length of c¢count 1000,0 Min
Detector efficiency 0,281

Sarple size 0,5073 GASH

Fector o | 0.8890 GWET

Facter ¢ 2 0.907¢ GDRY

Gross cntst lsotope  RkqQ PCI/GASH
U=234 - A6, 9. 1,578E+(0
Ue235 17, 2, 5,963E=02
U=238 3gs, 1,534E+00

AN 32

iress cnts: Isotope RKg PCI/GWET
U=234 406, 9 1,403E+00
U235 17, 2. 5.301E=02
U=238 386. Q. 1.364L+00
ross'chts: Isotope BkaG PCl/GDRY
w234 406, 9 1,332E+00
Un235 17, 2o 5.,410E=02
Us238 las, 0. 1,392E+00
U 29

Prep Date
Bkg Date
Eff Date
Std Date

MDA

6.6225'02
3,691E=02
1,077E=02

MDA
6,622E=02
3,694E~Q2
1.077E=02

MDA
6,622E~02

3,691E=0Q2
1.,077E=02

228 3454 P.BS

11/26/91
11/722/91
12719790
10/09/9%1
2 Bigma error
in% Absolute
1304“ 20122E'01
58.,76% 3,504E=02
13,38% 2.,053E=0}
2 Sigma error
in § Apsolute
13,44% 1,886E=01
58.75‘ 301155'02
13,38% 1,825E-01
2 Sigma error
in & Absolute
13.‘4‘ !|925E.°1
58.76% 3. 179E=023
13,36%

1,863E=01

ERER RN RN SRR SN RN RR R R RN SRS SR PR KRR R AR KRR E R KRR F AR AR R RN NGRS

tXpRNRX

Recalculated ang written To Datahase
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12,11,1991  14:27

USEPA NAREL MONT. ALA.

-vv ranyal Uranium Calculationk from Proaram ASuy 1 3 3

This listing was created 12/03/91 at 08:;22 by CRIKNG,

sample Idi RS 91.07514  JESL

counting systenm i AS 8 = Shelt A prep Date
Date, Time counted 11729791 12333 Bkg Date
Type Ahalysis  prep by AS Etf Nate
Length of count 1000,0 Min &§td Date
Netector efficiency 0,208

sample size 0,%5000 GASH

Factor ¢ 1 0,9669 GWET

Fector & 2 0,9871 GDRY

cross cnts: tTsotope Rk@Q PC1/GASH

Ue234 396, 9. 1,683E+00
Us23% 34, 0. 1,479E=0])
U238 3g8, 1.8675E+00
oWk 35
iross ¢nts! lsotope BkQ PCI/GWET
Ue234 396, 9. 1.628K40Q0
He23S 34, 0, 1.430E=01
U-238 BBB.: ‘ 3. 10619E+00
ross entst Jsotope Rka PCI/GDRY
V234 396, 9, 1,662E+00
Ue23§ 34, 0. 1,460E=01
Ve238 388, 3, 1.,68)E+0D

TORLR 35

MDA

1.246E»02
101795'02
4,682E=02

MDA
7.246E=02
1.179E=02
40692E'02

MDA
7.246E=02

1,179E=02
4,682E02

228 3454 P.10

11/26/91
11/22/91
12/19/90
10/09/91

2 Sigma error
in % Absolute

13.94% 2:346E=01
35.53% 5.254E~02
13.84% 2,317E=01

2 Sigra error
in % Absoclute

13,94% 2,268E~01
35,53% 5.,081E=02
13,84% 2,241E~01

2 Sigma error
in % Absolute

13.94% 2.315E=0}
35'53‘ 50131&“02
13,84% 2,288E=03}

;tt:tta:;t;:;tttlttttt;t;t:ttttltttttttt;:tttt:tttttttttttt#ttttlt*ttattt

ISEEEFX Recalculated and Written To bDatabase ’
CRERRE RN E N SRR R R RN SRS A B AR RS R AR A RN R AR E ARSI R ER AR USRS A AR R SRRV KR &Y
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i 12/11-1991 14:27 USEPS NRREL MONT. ALA.
crwnw wamnauwin La8lCUlations from Program Asy $4s

" This listing was created 12/04/91 at 07149 by CRIKNG,

8ample 1d: R9S 91,07615 u53

-Cobntlno systenm A5 4 ~ 8helt A Prep Dat

Date, Time counted 12/02/9% 14:05 Bkg Dat:

Type Analysis U prep by AS Etf Date

Length 0f count 1000,0 Min 8td Date

Detector efficiency 0,236

Sample size 0.5012 GABH

Factor ¢ 1 0,6123 GWET

Factor ¢ 2 0,9800 GDRY

Cross cntses Isotope BkQ PCI/GASH MDA
Ue33 ¢ 229, T 1,210E¢00 B,164E=02
U238 i1, ' 1,816E=02 =¢MDA 6,%47E=02
Ue238 207, 2. 1,090E+00 5,062E202

oY 23

Gross ¢cnts! Tsotope 8kq PCI/GWET MDA
V=234 229, 7.  7,410E=01 8,184E=02
U+238% 11, 4, 2,3)6E=02 =<MDA &,547E=02
Va238 202, 20 6,5675E=01 8.062E=02

| ) L4 |

Gross ¢ntst Isotope RKqg PCl/GDRY MDA
U=234 - 229, 7. 1.186E+00 8,184E=02
U=2135 11, 4, 3,739E=02 a¢<NDA 6,547E=-07
Ve238 202, 2, 1,N68E«0Q0 5,062E=02

oY 2.3

228 3454 P.11

11/26/91
11/22/914
12/719/90
10/09/94

2 .Sigma error

in % Absolute
16,83% 2,036E=0§
111101‘ 4.2398-02
17019‘ 1.874E-°1
. 2 8igma error
in % Absolute
16,83% 1.247E=04
111,07% 2,595E=02
17.19% 1,14B8E=0%
2 Sigma error
in § Absolute
16.83% 1,995E-01
111,07% 4,15)E=02
17.19% 1,837E=01%

CEEEERRE SRR KSR RN AR NN AR E N RN RN SR RR SR AN SRS E SRR AR B K S SRR I B A

1328133

Recalculated and wWritten To Database

Y11t T
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12/1171991 14:28

USEPA NAREL MONT. ALA.

IP1E L11B1ANG WAE EreatePd 127013791 at OR:23 by CHTIKNG,

sarple 1ai

AS ¥ = Shelf A
11729791 32133
U prep oy AS
1000,0 MIn
0,213

0,5043 GANMH
n,94R9 GWET
n,06472 GNRY

Counting syatem
pate, Time counted
Tyne Analyslis
Length of count -
Petector efticlenqy
Samrple size W
Factor ¢ 1

Factor & 2

GCross cnts: lsatope P PCY/GASH
U‘?;d 307' 7. 1,132E+00
Va238 19, 0.  T7,16%=07
le23R 393, J. 1,137E+00

oMLK 23

Gress entst Tsotope  RRa PCI/GUWEY
Ve?34 yor, 7. 1,072 +00
=23% 19, U, 6, 769=07
Ha?238 30Y, 3. 1.072E+00

Tl 2.2

GroseE cnts: lsotope  PRko PEI/ZGNKY
U=234 v, T, 1.091F 400
lle2?2358 19, 0, 6,913 =07
Ue23B 3gd, 3. 1.093E+0O

oMU 2.2

nys 44,075%¢ u‘,‘*

Prenp Nate
Bkg Nate
Fff Date
S5td hate

MDA

S.h65E=0?
l.“?]E-U?

4,062E0%7

MDA

5,665E=02
1.023E-02
A,062E=02

MDA
5.665E=02

1,023FE=02
4,062E~0U?

228 3454 P.12

11726791
11722791
12719/90
10709791

? §igma error
in »

14,61%

1.076E-01

460?4‘ J|351E-02

14,69% 1.,663E=0]
2 S8igma error

in & Absolute

14.91% 1.5“7E.01

46,74% J.173E«02

14.69% 1.,574E=0}
2 Sigra error

in % Absolute

14,81% ‘1.,616E=01

46.74% 3,211E=0Q02

14,6094 1.6N0JE=01

BEP AR GNP E R AR NN NN AT P A AR KNI R RN PR R RN E R RN A S AN RN R R RS AR RSV R KK

CESSTEEE

Reralevlated ard written To Datahase

EXNEERAE

EREANB A EERANKYN BN SN S RN AR SRR XA AR NGO N RE RN N AR AR AR AR A ER RN A kS
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12:27 USEPA NAREL MQNT. LA . i ‘

_ 12/18/1991
,\ o
L Sample 1D R9S 91,0780 :
TS ( Sarple type '801L r
T L Collegtion date, time 8/719/91 0300 Lo
Location NM3;PREWITT
O Other ID’s BV24A
EN Type of analysis FRARKENONT RA226  SWERERNPRS
' - NUCLIDE ACTIVITY 2 SIG ERROR UNITS DATE
. . RA»326 3,7700E+00 2.20 & PCI/GASH 9/19/9¢§ .
RA=226 3,5300E+400 2,20 § PCI/GWET 9/719/91
. RA=226 3,7000E400 2,20 & PCI/GDRY 9/19/91.
i ‘ fanel e P m——
C ,
Sample 1D R98 91,075%06
S8ample type 80IL
C Collection date, tlmc 9/19/91 0;00
‘ Location NMiPREWITT
., Other 3D°’s BYV248 -
{ Comments __BLUEWATER U MINING SITES o
¢ Type of analysis BERkEEpEEE RA226 EEARRRENNY
NUCLIDE ACTIVITY 2 B1G ERROR UNITS DATE
RA=226 3.2600E+00 2,36 &% PCI/CASH 9/19/91
C RA®226 3,0700E+400 2,36 & PCI/GWET 9/19/9%
RA-?!E 3,2200E400 2,36 &% PCI/GDRY 9/19/9}
C
(-.
\ r
. Bample 1D RO 91,07809
Sample type S01L
Collection date, tine 9719791 - 000
- Location NM3PREWITT
Other 10°s BV24C
: Comments BLUEWATER U MINING SITES
L“fiﬁu - Type of analysis SERUXESEEE RA226 SEEBERERRR
T (. NUCLIDE ACTIVITY 2 S8IG ERROR UNITS DATE
. RA®226 2.9500E¢00 2.49 &% PCI/GASH 9/19/91
R RA=226 2,82008400 2,49 & PCI/GWET  9/19/9)
i - RA=226 2,9100E+00 2,49 % PCI/GDRY 9/19/9)




228 3454 P.B3

12/18-1991 12:27 USEPA NAREL MONT. ALA.

I Sample 1D R9S 91,07510
R C Sample type 8031L
BT Collection date, time 9/19/91 0300
R Locatien NMgPREWITT
AR 4 Other iD’s BV24D
ey Corments A NI
Lo _1:__.__.2_&_,._
o : Tvpe of analysis sugsgteRe e RA2Z26 SRR ERIRERR
' ’ NUCLIDE ACTIVITY 2 831G ERROR UNITS DATE -
' < RA=220 7.5000F=04 4,935 & PCI/GABH $/1%/91¢
o RA=226 7.2000E=04 4,93 § PCI/GWET 9/19/91 .
c RA=226 7,3000F=01 4.93 & PCI/GDRY 9/19/9}
(
(
. ¢ ' |
8arple ID R9S 91,07510%
, Sample type §0IL
( Collection date, tinme 9719791 0300
Location NM{PREWITT
Other ID°s BV24D
( Comments BLUEWATER MINING U SITES
C Type ot analysis SXEFRORTQE RA226 . 40snsugNgs
NUCLIDF  ACTIVITY 2 $IC ERROR UNITS DATE
RA=226  9,200(¢Fe0} 4,57 & PCI/GABH  9/39/9)
C RA=326  B,B000E=0f 4,57 & PCI/GWET 9/19/91
RA®=226  9,0000E=0} 4,87 & PCI/GDRY 9/19/9}
= o _ '
— - [ vom——— T .
C Sample 1D R2S 91,07511
Sample type 801L
Collection date, time 9719791 03100
( Locstion NM3PREWITT
. Other ID°s BViGA
. Comments BLUEWATER U MINING BITES
Type of anglysie SERERERSHE RA226 SXRERERNRE
- C NUCLIDE  ACTIVITY 2 81C ERROR UNITS  DATE
. RA=~226 9:,5000E=04 4,60 ¥ PCI/GASH 9/19/%1
- RA=226 9:,2000E=0} #,60 8§ PCI/GWET 9/19/9%
’ ¢ RA=22¢ 9,4000F=0} 4,60 & PCI/GDRY 9/59/9%




228 3454

12/18-1991 12:28 USEPA NAREL MONT. ALA. P.o4
Sample LD R9S 91,07%12
Sanple type 80IL
Collection date, time 9/719/%1 0300
Location NMIPREWITT
. . Dther ID’s pvise
AT, . EUHEHAIEB U ngxug'ﬁizgs
.| Type of analysis s¥xNeRress RA226 CEERANEOAN
NUCLIDE  ACTIVITY 2 SIG ERROR UNITS DATE
RA=226 9.4000r=04 4,45 & PCY/GASH 9/19/91
RA=226 9,0000Fa0] 4,45 &8 PCI/GWET 9/19/9)
RA=226 9,%000F=0] 4,45 § PCI/GDRY 9/19/91
Sample IP ROS 91,07%813
S8ample type 5011
Collection date, tine 9719791 N300
Location NMIPREWITT
Qther ID’s DES?
Comments , BLUEWATER U mMINIHG SLTES
Report to- GFERRY LUSTER
Type of aralysis Esbx ke RAQZA ERERANER SR
MUCLIVE ACTLV)TY 2 STG ERROK DY T8 DATE
RA=226 2.,0000F¢00 ¥.?21 & PCI/AASH  9/19/9%
RA=226 1.7800%+00 3,21 % PCI/GwEL /49791
RA=226 1, RIONE 4Oy 3.721 % PCI/GURY 971979}
Sample 1D H4s 91,075814
Sarple type S011.
Collection date, Lime 9/19/9] Ng00
r
Location UMIPRESTTT
Other TD°s DF 52
_Corments BLUFWATER U WINING SITES
Type ot ahalyris KRR RRyVEE RAZ26 IS ETEIY T
NUCLIDFE  ACTIVITY 2 8YC ERKDR Mn1TS DATE
RA=226 - 3,6000F¢00 2,20 % PCI/GASH  9/39/91
RA=226 1,5300F+00 2.20 % PCI/GWFT  9/19/9%1
RA=226 3,6100F«00 2.76 ¥ PCl/GDRY 9/19/91

Bt aem s vy gy e W



le/1B87199] 12:28  USEPA NAREL MODNT. ALA, 228 3454 P

‘ ‘-:.:',".‘ _ . Sanple ID R98 $1,07845
- ',,‘.( Semple type 801L
vt . Collectien date, time 9716791 0300
IR Location NM3PREWETT
wi L .. Other TD’ DES)
.{,‘_{:‘ Comnents ELUE'AIEB U NINING AITES.
fﬂ% o .type of anslysis sResassene RA226 S8RV SEESY
_ NUCLIDE  ACTIVITY 2 SIG ERROR UNITS DATE
. C RA=226 1,8000F+00 3.30 § PCI/GASH 9/19/%91
RA=226 1,1000€¢00 3,38 & PCI/GNET 9/19/91
. RA=226 1.7600FE+00 3,38 & PCI/GDRY 9/19/9)
N % | |
“ Q,
¥ 8svple ID k95 91,07516
R .Samrple type 801L ‘
N O Collection cate, tire 9/18/91 0300
... Location NMIPREWITY
Other ID’s pESA
_C Conments BLURWATER U MINING SITES
G Type 0f ana'lysis sReeEanER RA226 YT 3 T
NUCLIDE  ACTIVITY 2 81G ERROR UNTTS DATE
RA=226 2,4700E+00 2.71 % PCI/GABH 9/19/94
( RA=226  2,2400F+00 2,71 & PCI/GWET 9/19/91
RA®226 2,3800E+00 2,71 & PCI/GDRY 9/19/%1%
S
T
gg;f .. . 7

T g e, ¢ [



POST REMOVAL URANIUM/RADIUM SOIL SAMPLING
BROWN-VANDEVER SEC. 24, T13N,R11W

BVD (Background Areas)

Total Uranium .55/.64 pCi/g
Radium 226 .73/.90

BVC

Total Uranium 2.9 pCi/g
Radium 226 2.9 pCi/g

}1°9} 0081
uiejunoy yoejsAeH

BVA BVB
Total Uranium 7.0 pCi/g Total Uranium 3.6 pCi/g
Radium 226 3.7 pCi/g Radium 226 3.2 pCi/g
2700 feet
Sec. 19 (Santa Fe Pacific) \
Not to Scale . NORTH

| Fisure A



POST REMOVAL URANIUM/RADIUM SOIL SAMPLING

BROWN-VANDEVER SEC. 18, T13N, R10W North
Haystack Mountain /
BV 18B (BACKGROUND)
Total Uranium .97 pCi/g

Radium 226 .93 pCi/g

'

BV 18A
Total Uranium 1.5 pCi/g
Radium 226 .94 pCi/g

Qld House

NoT To Scule
Figure B



POST REMOVAL URANIUM/RADIUM SOIL SAMPLING
DESIDERIO MINE SITE
S ]
Homes DES4 (BACKGROUND)
2400 Feet ’ Total Uranium 2.2 pCi/g

Radium 226 2.4 pCi/g

DES3 DES2 | DES1

el

o | _

o Total Uranium Total Uranium | Total Uranium
LL 2.3 pCi/g 3.5 pCi/g 2.9 pCi/g
8 Radium 226 Radium 226 Radium 226
g 1.7pCi/g 3.6 pCi/g 1.8 pCi/g

North

ng(/f(_. C
. MeT To SCQIQ



Py U.S. Environmental Protection Agency
wEPA Regon X

7 Pt i S 2. o

,f ROBERT E. BORNSTEIN

On-Scene-Coordinator

FAX (43 741916 .
Emergency Response Section {H-8-3) i

76 Hawthorne Street (415) 744-2298 |
San Franciscq, CA 94105 . FTS 484-2298 t
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Draft AGENDA

Navajo Nation Environmental Protection Agency
Site Visits With
U.S. EPA Region 9 Superfund Division

| August 25, 2004
Meeting Location: East side Denny’s parking lot off Interstate 40
' Gallup, New Mexico

8:30 AM. Safety briefing for site visits. Depart for Hood's residences 15 vmi'les northeast -
' of Gallup, NM.

9:00 A.M. Hood's residential area. Site observations-and discussions. -

9:45 AM.  Depart from the Hood’s. Travel to Black Jack No. #1, 27 miles rorth on
' Indian Route 49.

10:45 AM.  Black Jack No. #1 mine. Site observation and discussions.
11:30 AM.  Depart from Black Jack No. #1. Travel Smith Lake Trading Post, 2 miles.
11:45P.M. Lunch on your own Smith Lake Trading Post

1:00 P.M. Travel to Brown Vandever allotment located in Haystack community, 37
miles north of Smith Lake Trading Post

2:00 P.M. Brown Vandever’s Allotment. -Site observation and discussions.

2:30 PM. _ Depart from Brown Vandever. Travel to Febco Uranium Mine site located 4
miles north of the Brown Vandever site.

2:45P.M.  Febco Uranium Mine. Sites observation and discussions.

3:00PM .  Final Comments/Wrap Up
Adjourn

Note: Wear sturdy shoes, a hat, sunscreen, and insect repellant. Bring your own water.

















